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PREFACE. 


In  preparing  a  text-book  on  any  branch  of  medicine  originality, 
except  perhaps  in  arrangement,  is  ahnost  impossible. 

The  present  work  is  planned  on  a  rather  uniform  discussion  of  the 
clinical  side  of  the  diseases  included,  for  the  benefit  of  students  and 
general  practitioners,  who,  in  not  being  widely  familiar  with  the  sub- 
jects, will  be  serv'ed  by  a  fixed  view-point.  The  reader  will  perceive 
this  outline  in  such  subjects  as  etiology,  pathology,  symptoms,  diag- 
nosis and  treatment.  A  further  advantage  of  this  method  is  that  these 
five  subjects  are  correlated  unmistakably  by  it — a  fact  which  also  assists 
the  student. 

The  disadvantage  of  fixed  structure  is  a  varying  amount  of  similarity 
of  style  in  passhig  from  one  disease  to  another  or  from  one  chapter  to 
the  next,  but  the  effort  has  been  made  to  correct  this  disadvantage  by 
variations  in  diction. 

The  usual  paragraphs  on  course  and  prognosis  have  been  omitted  as 
separate  subjects  but  have  been  carefully  embodied  in  symptomatology 
as  parts  of  '* termination''  of  each  disease.  The  stages  of  incubation, 
invasion,  establishment  and  termination  are  described  so  that  the 
student  receives  a  word-picture  of  the  important  affections  and  learns 
the  course  and  prognosis  not  as  afterthoughts,  but  as  integral  elements 
of  the  ^'arious  cases.  For  the  same  reason,  complications  are  mentioned 
during  "termination"  of  the  primary'  disease.  The  complications  have, 
however,  individual  portions  of  the  text  because  in  turn  their  stages  of 
development,  progress  and  cessation  are  detailed. 

Under  diagnosis  in  the  subject  of  functional  test  of  the  kidneys, 
hematology  has  been  included  as  one  of  the  latest  additions  to  our 
knowledge  and  as  one  of  the  most  accurate  methods.  Authorities  are 
quoted  as  to  the  normal  range  of  urea,  uric  acid,  creatinin,  sugar, 
cholesterin  and  urinary  salts,  and  also  as  to  pathological  proportions 
and  their  causes.   Doubts  as  to  values  are  clearly  verified  and  explained. 

Physical  treatment  is  certainly  in  the  ascendant.  The  next  genera- 
tion will  see  it  more  and  more  amplified,  not  to  supplant  but  to  augment 
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other  methods.  A  familiar  example  is  the  use  of  Roentgen  rays  and 
radium,  and  less  usual  at  present  are  hydrotherapy,  heliotherapy  and 
electrotherapy.  In  human  nature  the  average  criticism  is  adverse  and 
destructive,  while  relatively  few  are  favorable  and  constructive.  Nearly 
every  urologist  who  discourages  ph>'sical  treatment  is  not  possessed 
of  the  necessary  apparatus,  and  therefore  cannot  say  from  his  own 
experience  more  than  that  he  obtains  good  results  from  other  methods. 
The  writer  is  not  content  and  believes  that  the  profession  should  not 
.  be  satisfied  with  noncommittal  inexperience.  He  therefore  deter- 
mined to  have  physical  treatment  well  discussed  in  his  work,  and  is 
indebted  to  Dr.  Edward  C.  Titus,  one  of  the  well-knowTi  American 
authorities,  for  suggestions  and  additions.  Those  who  have  not  tried 
physical  methods  are  thus  aided  to  do  so  in  good  faith  and  with  encour- 
agement, because  when  compared  with  drugs  and  chemical  methods, 
their  action  is  far  more  definite  and  more  mider  control  of  the  physi- 
cian at  all  times. 

The  data  on  physical  treatment  comprise  hydrotherapy,  heliotherapy 
and  electrotherapy.  It  has  been  the  design  to  outline  proper  cases  for 
one  or  all  these  methods,  the  suitable  machine  and  instnmients,  the 
type  of  application,  the  strength  of  application  and  the  duration  and 
frequency  of  the  treatment.  To  these  facts  have  been  added  aftercare 
and  adjuvants.  In  this  way  a  reliable  foundation  has  been  given  to  the 
student  and  the  practitioner  for  the  judicious  and  wmprehensive  treat- 
ment by  these  methods  of  cases  properly  selected. 

Under  the  heading  of  treatment,  aftertreatment  is  carefully  con- 
sidered, because  the  average  student  learns  little  of  it  and  general 
practitioners  neglect  aftertreatment  in  whole  or  in  part.  This  subject 
is  subdivided  into  immediate  aftertreatment,  comprised  chiefly  in  bed 
care;  and  remote  aftertreatment,  which  is  provided  mainly  by  atten- 
tion in  the  office.  It  is  felt  that  these  principles  of  following  cases 
for  long  periods  after  immediate  discharge  will  result  in  a  far  higher 
percentage  of  complete  cures  and  a  larger  average  of  cures  without 
relapses  and  without  sequels. 

In  separate  paragraphs  in  all  diseases,  the  standard  of  cure  is 
briefly  stated,  so  that  the  student  and  the  general  practitioner  will 
understand  exactly  what  degree  of  relief  should  be  reached  before 
the  patient  is  discharged  from  treatment.  So  far  as  the  author 
knows,  such  brief  discussions  of  the  standard  of  cure  do  not  occur 
in  any  other  work. 

In  order  to  do  justice  to  other  authorities,  every  quotation  and 
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illustration  is  accompanied  by  a  verified  reference  in  literature.  For 
the  detail  of  these  verifications,  the  author  is  indebted  to  Dr.  Edward 
Preble. 

Nearly  all  the  a>-ray  work  of  this  volume  has  been  executed  by  Dr. 
B\Ton  C.  Dariing,  to  whom  great  appreciation  is  hereby  offered. 

The  writer  is  personally  indebted  for  ad\ice  and  encouragement  to 
his  life-long  friend,  Dr.  Walter  B.  Brouner,  and  to  his  associates  in 
St.  Mark's  Hospital,  Dr.  Benjamin  T.  Tilton  and  Dr.  Charies  R.  L. 
Putnam,  and  particulariy  among  the  members  of  his  o\*ti  staff,  to  Dr. 
Alexander  Alexion  and  to  the  late  Dr.  Joseph  Kaufman.  Numerous 
friends  have  loaned  illustrations  and  notes  of  cases,  for  which  credit 
has  been  given  in  the  text  and  for  which  gratitude  is  now  extended. 

This  book  represents  the  experience  of  many  years  in  urological 
departments  in  New  York  City,  in  private  practice  and  in  the  author's 
clinic  at  St.  Mark's  Hospital.  The  actual  production  of  the  manuscript 
and  illustrations  required  four  years  of  consistent  and  concentrated 
efTort.  If  the  outcome  has  become  a  serviceable  and  accurate  book,  the 
time  and  energy  thus  expended  will  be  more  than  amply  repaid. 

'  V.  C.  P. 

45  West  Ninth  Street, 
New  York  City. 
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CHAPTER  I. 

ACUTE  URETHRITIS. 

Anatomy. — ^Importance. — In  a  work  on  the  clinical  features  and 
treatment  of  disease  detailed  anatomy  can  have  no  place.  The  reader 
is  therefore  referred  to  works  on  gross  anatomy  and  on  normal  and 
pathological  minute  anatomy.  The  basic  principle  must  never  be 
forgotten  in  dealing  with  infections  of  the  sexual  and  urinary  systems 
that  there  exists  continuity  of  all  the  organs  of  both  systems  through 
continuity  of  their  mucous  membrane  linings.  This  relation  exists 
between  the  organs  of  each  system  in  itself  and  between  the  organs  of 
both  systems  in  their  correlation. 

Gross  Anatomy. — In  the  urinary  system  are  the  excretory  centers  iix 
the  kidneys  and  a  continuous  passage  from  the  pelvis  to  the  meatus 
varied  in  caliber  according  to  function.  Dilatation  for  collection  is  seen 
in  the  renal  pelvis  and  the  urinary  bladder  and  more  or  less  cylindrical 
reduction  for  transmission  is  evident  in  the  ureters  and  urethra.  In 
the  sexual  system  the  secretory  glands  are  the  testes  and  may  be 
regarded  as  possessing  continuous  canals  from  the  epididymes  to  the 
meatus.  The  function  varies  with  the  caliber.  Collection  is  slightly , 
provided  for  in  the  epididymes  and  ampullae  of  the  vasa  deferentia  and 
freely  in  the  seminal  vesicles.  Evacuation  is  procured  between  these 
points  by  the  vasa  deferentia,  ejaculatory  ducts  and  urethra.  This 
urinary  and  sexual  correlation  is  shown  in  Fig.  1. 

Ba[inute  Anatomy. — The  chief  fact  is  the  universal  lining  of  mucous 
membrane,  closely  allied  in  structure  from  organ  to  organ.  The  epithe- 
lium varies  with  function.  As  in  all  other  mucosae,  those  of  the  urinary 
and  sexual  systems  are  highly  vulnerable  to  infection,  have  relatively 
low  resistance  and  recuperation  and  a  distinct  tendency  to  chronic 
inflammation  with  temporary  or  permanent  damage  shown  by  epithe- 
lial substitution  in  mild  cases  and  scar  tissue  replacement  in  severe 
cases. 

Definition  and  General  Principles. — Inflammation  of  the  urethra  at 
any  point  and  due  to  any  cause  may  properly  be  described  as  urethritis. 
The  general  clinical  features  and  treatment  of  urethritis  are  closely 
analogous  among  the  usual  varieties  of  the  disease.  It  is  therefore  well 
to  fix  a  general  conception  of  the  condition  and  then  to  distinguish  each 
important  kind,  especially  in  the  symptoms,  diagnosis  and  treatment. 
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Varieties. — ^Varieties  of  urethritb  are  recognized  in  accordance  with 
course,  extent  and  cause. 

1,  Aa  to  onset  and  course:  acute,  subacute  and  chronic,  relapsing, 
complicated  and  uncomplicated ;  also  primary  as  a  fresh  infection  and 
secondary  aa  a  consequence  of  preceding  attacks,  or  of  a  systemic 


2.  As  to  location,  and  extension:  anterior,  posterior,  anteroposterior 
or  general,  and  localized. 

3.  As  to  cause:  nonbacterial  and  bacterial.  The  nonbacterial 
forms  have  no  microorganisms  as  conspicuous  elements,  and  include 
traumatic,  diathetic  and  eruptive  urethritis.  The  bacterial  forms 
always  have  microorganisms  aa  the  primary  exciting  factors  and 
embrace  specific  or  gonococcal  urethritis  and  nonspecific  or  non- 
gonococcal urethritis  under  which  are  classed  catarrhal,  chancrous  or 
^'philitic,  chancroidal  and  herpetic  infections  of  the  urethra. 


For  general  purposes  the  most  important  clinical  classification  is 
iccording  to  course,  into  acute  and  chronic  urethritis,  as  all  the  other 
varieties  may  be  brought  under  these  two  headings.  Chronic  urethritis 
is  so  extensive  a  subject  that  it  is  treated  separately  in  subsequent 
chapters. 

Location  and  EaAension. — Location  and  extension  of  acute  urethritis 
are,  at  the  onset,  at  almost  any  point  of  the  urethra,  according  to  the 

1  Gray's  AnaUiniy,  Philadelpliia,  Lea  &  Febiger.  1913. 
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cause,  although  most  urethritis  begins  at  the  meatus  because  sexually 
infected.  Anterior  urethritis  extends  anatomically  from  the  meatus  to 
the  triangular  ligament,  while  posterior  urethritis  passes  from  the 
triangular  ligament  to  the  cutoff  muscle.  Both  are  simply  descriptive 
terms  in  recognition  of  anatomical  subdivisions.  Primary  nongono- 
coccal acute  urethritis,  sexually  acquired,  follows  much  the  same  rule 
as  in  chancrous,  chancroidal,  catarrhal  and  pyogenic  urethritis;  but 
if  asexually  acquired,  it  may  begin  at  any  point  as  in  the  gouty,  rheu- 
matic, lithemic  and  exanthematous  types.  This  variety  is,  therefore, 
as  a  rule,  at  first  either  anterior  or  posterior,  extending  to  involve  more 
and  more  of  the  canal. 

Varieties. — Varieties  are  clinical  according  to  the  kind  of  infection. 
Primar}'  anterior  gonococcal  acute  urethritis,  sexually  acquired,  is  in 
the  male  at  first  always  meatal  and  in  the  female  likewise,  although 
the  vulva,  vagina  and  cerv  ical  canal  may  be  attacked  at  the  same 
time;  but  if  instrumentally  acquired,  the  organisms  may  be  much 
more  widely  distributed  at  the  outset.  This  variety  is  therefore  at 
first  anterior  and  extends  backward,  and  as  a  rule  an  acute  posterior 
gonococcal  urethritis  may  appear,  if  primary,  as  a  direct  extension 
back\^'ard  of  anterior  infection,  or,  if  secondary',  as  a  relapse  of  per- 
sbtent  chronic  infection  or  as  a  reinoculation  from  an  old  dormant 
focus. 

ETIOLOGY  IN  GENERAL. 

The  etiology  of  acute  urethritis,  in  general,  is  recognized  as:  (1) 
specific,  having  the  one  definite  unvarying  cause,  the  gonococcus;  (2) 
nonspecific,  having  variable  causes,  bacterial  and  nonbacterial,  but 
never  the  gonococcus.  In  this  work  the  terms  gonococcal  and  non- 
gonococcal are  standard.  A  bacteriologic  differential  diagnosis  is 
always  essential  because  the  symptoms  and  courses  of  both  forms  are 
frequently  duplicates. 

Nongonococcal  Acute  Urethritis. — Nongonococcal  acute  urethritis  is 
variously  systemic  or  local,  predisposing  or  exciting,  intraurethral  or 
extraurethral,  bacterial  or  nonbacterial.  Systemic  and  local  are  the 
inclusive  subdivisions. 

Classification  of  causes  of  such  a  condition  as  urethritis  cannot  well 
be  inclusive  or  exclusive  because  causes  which  in  some  cases  are  pre- 
disposing and  systemic  may  become  exciting  and  local  in  other  cases. 
The  following  may  be  regarded  as  a  general  perspective  analysis. 

The  predisposing  systemic  factors  are  low  vitality,  semi-invalidism 
and  acute  or  chronic  alcoholism.  Conditions  causing  h^T^eracid  or 
hyperalkaline,  crj'stal-laden  urine,  as  in  gout,  rheiunatism,  diabetes, 
lithiasis,  tuberculosis  and  the  strumous  state,  all  lead  to  the  so-called 
diathetic  urethritis.  Toxemias  act  in  the  exanthemata,  possibly 
through  bacteria  and  toxins,  and  as  in  eczema  through  concentration 
of  urine  and  in  herpes  progenitalis,  chiefly  through  local  irritation,  all 
causing  so-called  eruptive  urethritis.  All  these  elements  are  usually 
predisposing,  extraiu^thral  and  nonbacterial. 
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Predisposing  local  factors  are  a  mucosa  vulnerable  by  previous 
attacks  and  especially  by  the  presence  of  the  uninfective  chronic  lesions 
of  gonococcal  urethritis  such  as  ulceration,  granulations,  polypi,  fibrosis 
and  stricture,  and  a  mucosa  congested  and  irritable  by  alcoholism,  h>'p)er- 
acidity,  alkalinity  and  sediment  in  the  urine,  sexual  excess  and  sexual 
perversions.    These  are  the  predisposing  and  intraurethral  elements. 

Periurethral  disease,  particularly,  prostatism  in  the  male,  and  in 
the  female  uterine  displacement,  postpartum  vaginal  laceration  and 
deformity  may  be  predisposing  extraurethral  factors. 

Upon  the  mucosa,  as  on  a  soil  so  prepared  any  organisms  may  find 
ready  growth. 

The  exciting  factors  in  nonbacterial  lesions  are:  (1)  traumatisms, 
thermal  from  too  hot  or  cold  irrigations,  chemical  from  too  concentrated 
applications,  (2)  medicinal  from  drugs  irritant  after  internal  adminis- 
tration such  as  the  balsams,  cantharides,  alcohol,  turpentine,  and  after 
eating  such  vegetables  as  asparagas,  rhubarb,  tomatoes,  strawberries 
and  the  like,  and  (3)  physical  from  rough  instrumentation. 

Traumatism  may  involve  any  healthy  mucosa  but  is  most  potent  in 
the  unhealthy  cases  and  rests  on  the  use  of  rough,  rusty  or  ragged 
instruments  as  well  as  unskilled  and  forceful  manipulation.  The 
offense  of  indwelling  catheter  is  a  familiar  traumatism  and  in  this  class 
belong  masturbation  and  sexual  excitement  without  coitus.  Caution 
should  always  be  exercised  to  pass  smooth  instruments  and  with 
gentleness,  never  to  use  applications  of  extremes  of  temperature  or 
concentration,  and  never  to  repeat  treatment  at  intervals  too  short  for 
a  recovery  period. 

Exciting  factors  in  bacterial  urethritis  are  Micrococcus  catarrhalis  in 
true  catarrhal  forms,  Treponema  yaUiduvi  in  syphilitic  t^^pes,  the 
Bacillus  of  Ducrey  in  chancroidal  invasions,  and  the  ordinary  pyogenic 
organisms  in  simple  pus  cases.  Bacillvs  coli  communis  is  often  seen. 
Bacteria  are  doubtless  a  factor  in  the  majority  of  cases,  hence  the 
importance  of  bacterial  investigation. 

Catarrhal  Acute  Urethritis. — Catarrhal  acute  urethritis  is  caused  by 
the  Micrococcus  catarrhalis  which,  in  morphology,  is  the  duplicate  of  the 
gonococcus.  It  is  at  first  gram-positive,  later  gram-negative,  chiefly 
extracellular,  frequently  intracellular,  and  cannot  be  distinguished  from 
the  gonococcus  in  these  circumstances  except  by  culture. 

Syphilitic  Acute  Urethritis. — S\T)hilitic  acute  urethritis  is  chancrous 
and  usually  meatal  or  just  posterior  to  it,  marked  with  edema  and 
infiltration  even  to  stricture  and  stenosis,  with  seropurulent  or  sero- 
sanguineous  discharge  present  only  in  the  first  glass  of  urine,  and  as 
a  rule  without  any  shred  stage.  Its  resolution  is  slow  without  intensive 
antisyphilitic  treatment.  Occasionally  subpreputial  chancres  and 
mucous  patches  may  cause  involvement  of  the  meatus.  The  organism 
is  the  Treponema  pallidvm. 

Chancroidal  Acute  Urethritis. — Chancroidal  acute  urethritis  is  much 
the  same  as  syphilitic  urethritis  in  its  location  and  effects.  The 
organism  is  the  Bacillus  of  Ducrey.  • 
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Etidogyof  Qonoeoccal  Actite  UretbritU. — Gonococcal  acute  urethritis 
has  invariably  the  gonococcus  discovered  by  Neisser'  in  1879  and  culti- 
vated by  Biimm'  in  1885.  This  organism  commonly  exists  in  pure 
culture,  in  most  cases  of  urethritis,  but  is  often  found  associated  with 
other  organisms. 

BACTERIOLOQT  IN  GEHEBJX. 

Nonnal  Jlata,  of  the  Urethra  and  Prepuce. — Before  comprehension 
of  the  bacteriology  of  acute  urethritis  is  possible,  one  must  remember 
that  these  regions,  like  every  other  part  of  the  body,  are  normally  the 
habitat  of  various  organisms  whose  exact  influence  on  the  physiology 
of  the  part  is  not  absolutely  understotKl.     They  doubtless  serve  a 


beneficent  purpose,  otherwise  they  would  hardly  exist  there.  Their 
importance  arises  from  the  fact  that  many  of  them  are  capable  of 
vicious  change  upon  the  advent  of  pyogenic  and  gonococcal  infection 
whose  activities  excite  them  and  are  in  turn  themselves  frequently 
augmented.  Familiarity  with  the  general  flora  of  these  parts  of  the 
body  in  both  sexes  cannot  be  neglected.  The  following  illustration 
indicates  organisms  in  an  ordinary  specimen. 

NongonococcBl  Acate  Urethritis.— Nonbacterial  Nongonococcal  Acute 
Urethritis. — In   all  subjects,  the  urethra,  prepuce,  vulva  and  vagina 

■  Cenlralbl.  I   d.  med.  Wineiuchaft.,  1879,  ivli,  497. 

*  Der   Mikro-orRaDtamrn  det  eonorrhotschen  SchleinahBot-Erkraiikungen,    "Godo- 
ctwciu  Neinn."  Wieabaden,  18SS. 

'  Bacteriolopschen  GruodriBS  und  Atlaa  der  Geschlecbtakraakheiten,  1913. 
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are  normally,  in  health,  the  habitat  of  various  bacteria,  as  already 
stated.  These  are  innocuous  and  attenuated  through  long  residence 
and  purposeful  in  unknown  degree,  but  they  may  become  nocuous  and 
hyperactive  under  excitation  from  other  sources.  Thus  nonbacterial 
nongonococcal  acute  urethritis  of  traumatic,  diathetic  or  eruptive 
origin  may  be  converted  into  the  bacterial  type. 

Bacterial  Nongonococcal  Acute  Urethritis. — The  organisms  which 
cause  bacterial  nongonococcal  acute  urethritis  are  streptococci,  staphy- 
lococci, psevdodiphtheria  bacilli  and  Bacillus  coli  communis  in  the 
pyogenic  lesions,  Micrococcus  catarrhalis  in  the  true  catarrhal  inflam- 
mations, Treponema  pallidum  in  syphilitic  and  Bacillus  of  Ducrey  in 
chancroidal,  and  various  organisms  in  herpetic  urethritis.  Luys^  on 
this  subject  says  that  the  most  important  are  the  streptococcus, 
staphylococcus,  pneumococcus,  Micrococcus  fullax,  Micrococcus  pyogenes 
aureus.  Micrococcus  cereus  albus,  Bacillus  typhosus,  Bacillus  coli  com- 
munis. Bacillus  diphtheria,  Bacillus  tuberculosis  and  various  sarcinse. 
A  small,  thin  bacillus  in  chains  and  clumps  is,  according  to  Finger,^ 
referred  to  by  Luys,'  the  common  saproph\i:e  of  the  prepuce  and 
very  often  in  the  urethra  in  long-standmg  cases.  Moscato'*  reports  a 
case  of  urethritis  accompanying  every  attack  of  intermittent  fever. 

Catarrhal  Acute  Urethritis. — Acute  catarrh  of  the  urethra  is  caused  by 
the  Micrococcus  catarrhalis  and  merits  special  consideration  in  all  its 
clinical  aspects. 

The  history  of  the  Micrococcus  catarrhalis  is  of  interest.  For  years 
skilled  urologists  have  been  convinced  that  there  is  a  diplococcus 
other  than  the  gonococcus  of  Neisser  capable  of  exciting  acute  inflam- 
mation in  the  sexual  and  urinary  passages  of  both  sexes.  The  general 
nature  of  such  inflammation  is  much  like  that  of  true  gonococcal 
invasion,  but  the  symptoms  are  less  severe,  the  course  less  protracted 
and  uncertain,  the  complications  relatively  unknown  and  the  termina- 
tion in  absolute  recovery  almost  universal.  W.  Ayres^  has  published 
the  best  brief  review  on  this  subject  and  quotes  in  substantiation  of  his 
observations  such  authors  as  Watson  and  Cunningham,®  E.  L.  Keyes,^ 
Mallory  and  Wright,®  Wood,®  Hiss  and  Zinsser,^^  Ghon,  H.  PfeifTer 
and  Sederl,"  Frosche*^  and  Kolle,  Libman  and  Celler*'  and  Park  and 
Williams.^* 

1  Text-book  on  Gonorrhea,  1913,  pp.  41  and  42. 

*  Discussion  of  Gross's  paper.  Arch.  f.  Derm.  u.  Syph.,  1905,  bcxv,  39.  Adrian 
(reference  to  Finger):  Die  Nichtgonorrhoische  Urethritis,  Halle  a.  S.,  1905,  p.  58. 

»  Loc.  cit.  *  II  Morgagni,  1890,  xxxii.  Parte  I  a,  627,  687-8. 

*  Am.  Jour.  Surg.,  March,  1912. 

*  Genito-urinary  Diseases.  ^  Diseases  of  the  Genito-urinary  Organs. 

*  Pathological  Technic. 

*  Chemical  and  Microscopic  Diagnosis. 
»•  A  Text-book  of  Bacteriology. 

J'  Ztschr.  f.  klin.  Med.,  1902,  xliv,  262. 

"  Fl&gge,  Die  Mikrodrganismen,  1896,  3d  ed.,  B.  ii,  p.  154.  These  men  describe  the 
coccus  and  state  that  R.  Pfeiffer  terms  it  kokkus  catarrhalis.  What  R.  PfeifTer  states  of 
it8  properties  is  derived  from  oral  statement.    Hence,  R.  Pfeiffer  in  Frosche  and  Kolle. 

IS  Reports  of  Mt.  Sinai  Hospital,  1903. 

1^  Pathogenic  Bacteria  and  Protozoa. 
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The  morphology  of  the  Micrococcus  catarrhalis  as  described  by  Libman 
and  Celler,^  quoted  by  Ayres,  is  as  follows:  ".  .  .  Almost  identi- 
cal morphologically  with  the  meningococcus,  but  differing  from  it 
culturally,  is  an  organism  found  in  normal  and  in  some  pathological 
conditions  on  mucous  membranes  of  the  respiratory  tract,  in  the  eye, 
the  ear  and  occasionally  in  the  urethra.  This  is  the  Micrococcus 
catarrhalis  of  Pfeiffer. 

''In  spreads  this  organism  appears  also  as  a  diplococcus,  with  some 
flattening  of  the  adjacent  sides  of  the  individual  cocci.  It  decolorizes 
with  Gram's  solution.  There  is  no  capsule.  In  all  its  characteristics 
it  bears  so  close  a  resemblance  to  the  gonococcus  that  it  can  be  differ- 
entiated therefrom  under  the  microscope  only  with  great  difficulty. 

"Points  of  Difference, — ^The  tetrads  formed  by  the  meningococcus, 
as  well  as  the  large  forms  already  mentioned,  will  sometimes,  however, 
serve  to  differentiate  this  from  the  other  two  organisms.  Further,  the 
individuals  of  the  Micrococcus  catarrhalis  are  more  nearly  oval  than 
those  of  either  the  gonococcus  or  meningococcus. 

"On  agar  the  Micrococcus  catarrhalis  grows  profusely — therein 
differing  from  both  the  meningococcus  and  the  gonococcus — tiiey  show 
no  growth  or  slight  on  this  medium." 

The  Micrococcus  catarrhalis  in  its  effects  is  relatively  a  less  vicious 
organism  than  the  gonococcus  but  potentially  it  is  capable  of  exciting 
all  the  symptoms  of  gonococcal  invasion.  The  symptoms  of  gono- 
coccal disease  are  fully  described  on  pages  33  to  36.  On  this  general 
subject  Ayres  draws  the  following  conclusions,  in  the  contribution 
alrc^y  cited:  "(1)  Demonstration  of  a  gram-negative  diplococcus 
within  the  pus  cells  of  a  discharge  from  the  urethra  is  not  proof 
positive  of  a  gonococcic  infection.  (2)  The  fact  that  a  man  has  an 
urethritis  which  shows  gram-negative  diplococci  is  not  proof  positive 
of  recent  exposure  to  gonorrhea  by  copulation.  (3)  Not  only  is  a 
microscopic  examination  necessary  in  all  cases  of  urethritis,  but  in  a 
certain  proportion  a  culture  is  imperative.  (4)  All  cases  of  urethritis 
beginning  as  a  subacute  inflammation  should  be  regarded  with  suspi- 
cion. (5)  Just  because  an  urethritis  is  very  mild  at  the  start,  it  should 
not  be  classed  as  a  Micrococcus  catarrhalis  infection  until  it  has  been 
proven  so  by  culture — ^gonorrhea  is  too  serious  a  disease  to  be  excluded 
without  thorough  investigation.  (6)  The  Micrococcus  catarrhalis  is  not 
a  germ  of  sUght  pathogenicity,  but  is  capable  of  causing  serious  and 
even  dangerous  inflanmiation.'' 

Urethritis  Dae  to  Pfeiffer's^  Streptobadllus. — ^A  peculiar  form  of  non- 
gonococcal urethritis  has  been  described  by  Pfeiffer.  Its  characters 
are  typified  by  the  following  three  brief  case  reports.  The  lesion  as 
shown  in  the  first  case  is  practically  autogenous.  The  second  case 
features  the  appearance  of  the  inflammation  long  after  the  true  gono- 
coccal urethritis  has  ceased,  and  the  third  case  shows  its  incidence 
very  soon  after  the  gonococcal  infection.    I.  The  man  had  obstinate 

*  Loc.  dt.  '  Pfeiffer,  Engwes:  MaDchen.  med.  Wchnschr.,  1916,  Iziii,  1467. 
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acute  gonorrhea  posterior;  it  was  nine  weeks  before  a  prostatic  focus 
was  removed.  The  urethra  was  now  sterile  and  all  treatment  was 
suspended.  On  the  seventh  day  appeared  spontaneously  a  muco- 
purulent discharge.  Smears  showed  pure  culture  of  the  streptobacillus. 
Same  also  cultivated  pure  from  secretions.  Conditions  persisted  for 
nine  days  and  suddenly  ceased.  Diagnosis,  streptobacillary  urethritis 
in  a  urethra  damaged  by  gonorrhea.  Characteristic  is  the  presence  of 
very  many  bacilli  in  the  pus  corpuscles  which  often  appear  quite  dark 
in  consequence. 

II.  Man  with  alleged  second  attack  of  gonorrhea  which  had  per- 
sisted for  six  weeks.  First  attack  ten  years  before;  whitish  discharge. 
Urethra  and  prostate  seemed  normal.  The  secretion  contained  a 
pure  culture  of  Pfeiffer's  germ  for  three  weeks.  No  gonococci  at  any 
time.  No  treatment  until  urine  in  second  test  glass  was  clear.  Weak 
sublimate  injections  given  for  four  weeks  when  iu*ine  became  quite 
sterile. 

III.  First  attack  of  gonorrhea.  Gonococci  in  urine  fo'r  five  weeks. 
Urine  then  became  sterile  but  discharge  reappeared  just  as  he  was 
about  to  be  released.  PfeifTer's  bacillus  present  alone  for  ten  days,  then 
associated  with  gonococci  from  an  overlooked  prostatic  focus. 

Oonococcal  Acute  Urethritis. — Gonococcal  acute  urethritis  is  con- 
fined solely  to  the  gorwcoccus,  also  known  as  Micrococcus  hhnnonhaecp, 
Neisseria  gonorrhea,  Micrococcus  gonorrhwce  or  Diplococcus  gonorrhoecp, 

Gonococcus. — ^This  organism  is  so  essential  to  the  pur])ose  of  this 
work  that  its  bacteriology'  will  be  discussed  under  the  headings  of 
natural  and  morphological  characters,  details  of  Gram's  stain,  cultural 
characters  and  culture  on  humanized  and  animalized  media.  Other 
gram-negative  cocci  will  then  be  considered. 

Natural  Characters, — ^The  gonococcus  is  a  parasite.  Its  vitality 
outside  the  body  is  little  and  on  the  skin  surface  it  will  not  produce 
lesions,  but  inside  the  body,  in  its  normal  habitat  in  the  mucous  and 
serous  membranes,  it  will  live  for  many  years,  often  attenuated  and 
harmless  until  excited  by  an  outside  cause  precisely  as  in  nongonococcal 
acute  urethritis.  Its  virulence  is  well  kno\\Ti  and  fully  established  and 
rapidly  revives  in  virgin  soil,  that  is  to  say — an  infection  without 
symptoms  in  man  or  woman  transplanted  to  an  uninfected  member 
of  the  opposite  sex  will  invariably  revive  in  all  its  violence. 

Its  habitat  is  the  mucous  and  serous  membranes  primarily  in  the 
epithelial  and  endothelial  layers  and  secondarily,  by  and  after  pene- 
tration, in  the  underlying  structures,  especially  the  subepithelial  and 
subserous  layers,  and  even  the  submucous  tissue.  By  direct  continuity 
of  the  mucous  surface  it  will  infect  in  the  male  the  prepuce,  urethra, 
Cowper's  glands,  prostate,  vasa  deferentia,  seminal  vesicles,  epidid>Tnis 
and  testis,  and,  in  equal  degree,  in  the  female  vulva,  urethra,  vagina, 
cervix,  uterine  linuig,  tubes  and  ovaries  and  peritoneum.  Its  destruc- 
tive activity  may  render  either  sex  sterile  and  practically  unsexed. 
By  absorption  into  the  system  it  will  reach  the  serous  linings  of  the 
joints,  pleura  and  endocardium,  not  infrequently  in  association  with 
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other  organisms.  Septicemia  from  its  constitutional  activity  is  not 
unc<Hnmon.  Immmiity  against  it  after  an  attack  is  nil  both  against  a 
reinfection  from  a  new  host  and  against  a  relapse  from  excitation  of  an 
old  focus  within  the  same  patient.  In  this  it  differs  from  very  many 
other  infections  and  is  correspondingly  more  difficult  to  control.  Simi- 
larly it  does  not  lend  itself  to  study  through  animal  experimentation 
as  its  general  characteristics  change  in  the  process.  At  least  twelve 
different  types  of  various  virulence  and  potency  have  been  isolated. 

Morphological  Characters, — This  organism  is,  in  form,  coffee-bean 
shape  with  the  flat  surface  slightly  concave,  in  grouping,  pairs  or  fours 
with  a  distinct  inter\^al  between  the  individual  cocci,  in  multiplication, 
nonsp)ore-bearing  splitting  taking  place  in  one  plane  into  the  diplo- 
coccus,  or  very  exceptionally,  in  two  planes  into  the  tetrad  type,  in 
position,  intracellular  within  the  protoplasm  of  pus  and  epithelial  cells 
or  extracellular  within  the  general  exudate,  in  staining,  susceptible  to 
the  basic  aniline  dves  such  as  methvlene  blue,  Bismarck  brown  and 
gentian  violet,  in  microchemistry  gram-negative,  that  is  to  say — it 
gives  up  the  basic  dye  under  the  influence  of  Gram's  iodin  solution  as 
a  mordant  and  alcohol  as  a  decolorizer. 

Details  of  Gramas  Stain. — 1.  With  precautions  against  contamina- 
tion by  washing  the  glans  in  the  male  and  the  vulva  in  the  female  for 
meatal  or  urethral  specimens  and  by  retracting  the  vulva  and  dilating 
the  vagina  in  the  female  for  access  to  the  vagina  and  uterus  and  the 
labia  according  to  the  point  from  which  the  pus  is  sought,  and  by 
following  every  other  detail  for  securing  a  proper  specimen,  spread 
a  smear  thinly  upon  a  slide. 

2.  Dry  in  the  air  and  fix  with  gentle  heat  or  with  equal  parts  of 
ether  and  95  per  cent,  alcohol.     Drain. 

3.  Stain  two  minutes  with  any  1  per  cent,  carbolic  basic  dye  such  as 
methylene  blue  or  gentian  violet. 

4.  Drain  and  absorb  excess  of  dye  with  filter  paper,  gently  applied 
as  a  blotter  to  ink. 

5.  Flood  for  two  minutes  with  Gram's  iodin  solution,  but  do  not 
use  water  after  step  No.  4,  as  water  precipitates  the  iodin  and  hinders 
its  action. 

6.  Wash  for  about  two  minutes  with  95  per  cent,  alcohol  until  all 
color  to  the  naked  eye  is  lost. 

7.  W^ash  with  water,  drain  and  dry  with  filter  paper. 

8.  Stain  for  about  one  minute  with  any  contrast  stain,  such  as 
Bismarck  brown. 

9.  Wash  with  water,  drain  and  dry  thoroughly  as  before,  and  examine 
with  a  one-twelfth  oil-immersion  lens. 

The  gonococci  being  gram-negative  and  having  surrendered  their 
original  color  will  be  stained  brown  or  the  color  of  any  other  coun- 
terstain  used,  but  the  rest  of  the  specimen  will  have  the  color  of  the 
original  dye  employed.  No  organism  should  be  regarded  as  possibly 
the  gonoooccus  which  does  not  possess  these  staining  qualities,  but  the 
Micrococcus  catarrhalis  is,  in  its  early  life^ycle,  gram-positive  and  Va 
its  later  devehprnent  gram-negative.    Culture  alone  will  distingue 
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Cultural  Characters. — Cultural  characters  are  peculiar  in  that  the 
organism  is  very  difficult  indeed  to  grow  artificially.  Attenuated 
specimens  from  cases  of  long  standing  are  said  not  to  grow  at  all  ai-ti- 
ficiall^'  and  yet  when  implanted  on  virgin,  that  is,  previously  unin- 
fected soil  in  the  mucous  surfaces  of  either  male  or  female  sexual  organs, 
they  will  rapidly  acquire  their  typical  virulence.  This  is  one  of  the 
facts  which  makes  the  decision  of  final  cure  so  difficult  to  make  abso- 
lute. Human  blood  serum  seems  to  be  the  best  medium  for  the  culture 
and  the  organisms  must  not  be  chilled  in  any  way  but  must  be  trans- 
ferred from  the  host  to  the  medium  itself  at  body  temperature  and  at 
once  put  into  the  incubator.  Thus,  either  the  patient  should  be  sent 
to  a  fully  equipped  laboratory  for  these  steps,  or  the  physician  himself 
must  have  a  suitable  incubator  for  protecting  the  inoculation  until 
transferred  to  the  laboratory,  agam  fully  protected.  The  sources  of 
culture  are  the  same  as  for  slide  specimens,  namely,  free  pus,  shreds 
and  urinary  sediment  after  centrifuging.  Of  course,  every  possible 
precaution  against  contamination  must  be  exercised  and  several  days 
allowed  for  the  growth  to  appear,  which  is  invariably  slow. 

Culture  of  the  gonococcus  is  delicate  and  difficult,  best  on  humanized 
media  and  least  successful  on  animalized  media.  Solid  slant  medium 
in  a  test-tube  seems  much  more  advantageous  than  fluid  medium. 
Humanized  preparations  have  the  following  formulas:  Wertheim^ 
uses  a  solid  media  human  senun  from  hydrocele  ascites  or  blood,  mixed 
with  meat  infusion  agar  two  or  three  parts  and  glycerine  6  per  cent,  or 
glucose  1  per  cent.  Fluid  media  contain  hiunan  blood  serum  mixed 
with  meat  infusion  peptone  broth  having  peptone  up  to  2  per  cent. 
A  drop  of  hiunan  blood  also  may  be  smeared  over  a  plate  as  in  PfeiflFer's 
method  for  the  bacillus  of  influenza.  Animalized  media  are  agar  mixed 
with  natiu*al  rabbit's  blood  or  Wassermann's  serum-nutrose  of  swine. 

Surface  inoculations  show  the  organism  to  be  aerobic;  stab  inocu- 
lations into  solid  media  fail  as  the  organism  is  not  anaerobic  and 
inoculations  into  fluid  media  are  followed  by  growths  only  at  the  sur- 
face for  the  same  reason.  The  temperature  or  growth  is  37.5°  C,  death 
ensuing  at  38.5°  C.  and  at  30°  C.  Colonies  of  the  gonococcus  are  thin 
gray  or  opalescent  spots  looking  much  like  varnish  dropped  on  the 
medium  slightly  "bloomed."  Growth  should  appear  in  about  twenty- 
four  hours.  Merging  of  the  colonies  does  not  occur  and  stickiness  of 
the  growths  is  a  diagnostic  feature. 

Other  gram-negatiye  cocci  when  compared  with  the  gonococcus  in 
urethral  infections  become  exceedingly  important  and  their  differential 
features  in  the  laboratory  are  shown  by  the  following  table.  It  becomes 
extremely  important  for  the  urologist  to  know  the  cocci  in  this  group 
which  includes  the  Micrococcus  catarrhalis,  Micrococcus  intracellularis, 
Micrococcus  gonorrhoece,  clear  micrococcus  and  opaque  micrococcus, 
both  from  Hartford's  case  of  influenza-like  epidemic,  micrococcus  from 
the  urethra,  Micrococcus  melitensis  and  Malta  fever.  Their  character- 
istics should  be  similarly  familiar. 

>  Arch.  f.  Gyn&kol..  1892. 
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CHIEF  CHARACTERISTICS  OF  SEX  GRAM-NEGATIVE  COCCI.* 
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PATHOLOGY  IN  GENERAL. 

General  consideratioiis  must  include  the  fact  that  mucous  membrane 
has  comparatively  little  recovery  power  from  the  effects  of  a  single 
severe  attack,  repeated  invasions  or  a  prolonged  involvement.  The 
surface  epithelium  is  denuded  readily  and  when  restored  may  lack 
the  original  characters,  being  changed  from  columnar  to  squamous. 
The  glands  furnishing  moisture  to  the  membrane  and  the  cavity  of  the 
urethra  are  readily  changed  so  that  their  secretion  instead  of  being  thin 
and  aknost  invisible  becomes  thick,  tenacious  and  yellow,  often  mixed 
with  pus  cells  and  desquamated  epithelium.  Many  glands  lose  their 
power  of  secretion  and  surroimding  glands  take  up  overactivity  in  com- 
pensation and  the  condition  becomes  chronic.  Similarly  round-cell  and 
fibrous  infiltration  often  replace  the  mucous  membrane  in  its  essence, 
and  thecondition  remains  chronic  in  character.  Restitution  of  chronic 
lesions  is  never  fully  made,  no  matter  what  their  nature  is,  and  the 
various  stages  leading  up  to  the  permanent  lesions  are  also  ver>'  difficult 
to  control  or  change. 

NoDi^onococcal  Acute  Urethritis. — Nongonococcal  acute  urethritis 
varies  in  pathological  details  with  the  forms  previously  enumerated. 


^  I>uim  and  Gordon:  British  Med.  Jour.,  1905,  ii,  427. 
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namely — catarrhal,  eruptive,  diathetic,  pyogenic,  syphilitic,  chan- 
croidal and  herpetic.    Each  has  its  o\i'n  patholog}'. 

Catarrhal  Acute  Urethritis  is  in  essence  a  local  or  general  hyperemia, 
with  edema  and  occasionally  slight  hemorrhage.  It  has  stages  of 
onset,  establishment  and  subsidence  each  in  itself  and  all  combined,  as  a 
rule,  rather  brief  except  with  persistence  of  the  exciting  cause.  It  may 
be  anterior,  posterior  or  anteroposterior  in  distribution.  Its  exudate 
is  mucus  or  serum  in  the  mild  cases,  mixed  with  pus  in  the  severe  cases, 
each  type  having  a  progressing  degree  of  desquamation  of  epithelium. 
Its  involvement  includes  the  epithelium  and  the  glands  of  the  mucosa 
and  rarely  the  submucosa,  in  lesions  which  are  temporar>%  and  rarely 
with  associated  complicating  or  permanent  factors.  The  lesions  are 
located  in  the  mucous  membrane  alone  and  distributed  locally — ante- 
riorly, posteriorly,  or  anteroposteriorly.  The  gross  and  microscopic 
features  are  those  standard  for  catarrhal  exudative  inflammation. 
Bacteria  may  be  practically  absent  or  compnse  chiefly  the  Micrococcus 
catarrhalis.   Toxins,  therefore,  do  not  play  an  important  role. 

Diathetic  and  Eruptiye  Acute  UreUiritis. — Diathetic  and  eruptive 
acute  urethritis  duplicate  that  of  catarrhal  forms  adding  the  special 
urinary  findings  of  the  diathetic  and  the  associated  lesions,  especially 
in  the  eruptive  diseases,  such  as  eczema,  the  exanthemata  and  the  like. 

Pyoi:emc  Acute  Urethritis. — Pyogenic  acute  urethritis  is  that  of  a 
purulent  mucous  membrane  inflammation,  local  or  general  in  distri- 
bution.   Its  essence  is  infection  with  the  pyogenic  organisms. 

Its  stages  are  those  of  infection — early  and  brief  catarrhal  inflam- 
mation, rapidly  followed  by  purulent  manifestations  and  extension 
from  its  early  local  site  with  finally  slow  recovery.  Each  stage  in  itself 
and  all  combined  are  prolonged  and  may  leave  behind  a  mucous  mem- 
brane damaged  as  much  as  may  gonococcal  infection.  Its  exudate 
is  finally  pus  in  all  cases  with  blood,  mucus  and  epithelium — all  in 
quantity  var\'ing  with  the  severity.  Its  involvement  includes  the 
epithelium  and  the  glands  of  the  mucosa  at  first,  then  the  submucosa 
and  even  the  underlying  tissues  of  complicated  cases.  The  lesions  are 
temporary  only  in  the  very  mild  cases  but  severe  forms  by  the  exten- 
sion of  the  infection  leave  permanent  sequels  in  the  mucosa  and  compli- 
cating results  in  surrounding  organs.  The  gross  and  microscopical 
features  are  those  typical  of  suppurative  mucosal  inflammation,  com- 
monly located  in  the  nmcous  membrane  alone  in  all  its  layers  and 
distributed  locally  or  thn>ughout  the  urethra.  Bacteria  are  always 
present,  espc*c»ially  Bacillus  coli  communis,  Streptococcus  pyogenes  and 
Staphylococcus  pyogeneSy  whose  toxins  excepting  in  the  complicating 
cases  appear  to  have  little  effect  system  ically  on  the  disease. 

Syphilitic  Acute  Urethritis.— Syphilitic  acute  urethritis  is  the  path- 
ology of  chancre,  meatal  or  intrameatal  in  its  location.  Its  essence  is 
invasion  by  the  Treponema  pallidum  with  the  small,  round-cell  infil- 
tration in  the  effort  of  nature  to  combat  the  process.  Its  stages  are 
thosc»  of  ncKlulation,  sui)erficial  or  deep  ulceration  and  slow  healing. 
Each  period  is  in  itself  and  all  combined  are  rather  prolonged  and  leave 


behind  a  scar-like  mass  whicii  rarely  fully  disappears.  Its  exudate  is 
scnim,  not  autoinoculahle,  in  all  cases  mixed  with  blood  diirbig  deep 
ulceration  and  with  pti3  if  an  associated  organism  is  present.  Its 
ii»\o]vement  includes  the  mucosa  in  all  its  lajera  an<I  the  submucosa, 
so  that  more  or  less  obstmrtion  of  the  canal  results.  Its  gross  features 
are  those  of  pure  or  mixed  infection  in  an  idcer  having  a  definitely, 
though  variably,  infiltrated  base,  and  its  micn>scopical  features  are 
those  of  small  round-cell  and  fibrous  infiltration  in  the  base  and  necrosis 
in  the  ulcer.  The  organism  is  the  Trejxmenm  palHduvi  alone  or  asso- 
ciated with  various  pyogenic  organisms.  The  organism  of  syphilis, 
its  circulation  tlirough  the  systeJii  and  its  toxins  with  their  effects  are 
foreign  to  the  purpose  of  this  work  or  further  discussion  concerning 
t«nporary  complicating  and  permanent  lesions. 


Flo.  3.— Trep.1 


Occasionally  mucous  patches  in  the  second  stage  or  in  the  imcleanly 
in  any  stage  of  sj^phlHs  may  appear  in  crops  luider  the  prepuce  and  one 
or  more  of  them  locate  in  the  meatus  in  the  male  or  similarly  in  the 
fenialc  about  the  vestihide  and  meatus.  They  then  l)eJiave  in  pathohigy 
much  as  the  chancre  in  causing  acute  urethritis. 

*l*hi-  presence  of  the  Sptrocheta  balatiitidis  m  the  normal  and  inflamed 
prepuce  renders  its  distinction  from  the  Treponema  pallidum  necessary  at 
times  by  cultuft-.  The  following  illustration  typifies  the  general  charac- 
ters of  the  trepimenm  after  the  recognized  method  of  the  dark  field 
illumination  and  merits  study. 
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Chancnndftl  Acnte  TTTethiitis. — The  pathology-  of  chancroidal  acute 
urethritis  is  that  of  chancroid,  tneatal  or  intrameatal  io  location.  Its 
essence  is  infection  with  the  Bacillus  of  Ducrey  with  necrotic  ulceration. 
Its  stages  are  those  of  early  ulceration,  circumscribed  cellulitis,  slow 
healing  at  some  points  with  extension  at  others  and  final  healing  with 
excavated  scar.  Its  exudate  is  autoinoculable  pus  mixed  with  blood 
and  detritus.  Its  involvement  includes  the  mucosa  in  all  its  layers  and 
the  underlying  structures  so  that  deformity  of  the  canal  or,  less  fre- 
quently, stenosis  is  produced  by  the  scar.  Its  gross  features  are  those 
of  pure  or  mixed  infection  in  an  ulcer  with  an  excavated,  undermined, 
sloughing  base,  and  its  microscopical  features  are  those  of  infiltration. 


edema,  necrosis  and  fibrous  healing.  The  organism  is  the  BaciUua  of 
Ducrey,  often  mixed  with  pus-produciug  germs.  The  chancroid  itself 
is  usually  a  temporary  lesion  but  may  show  rapid  and  widespread 
phagedenic  qualities.  The  permanent  lesion  Is  the  sear  after  healing 
and  Ivmphangeitis  and  inguinal  adenitis  are  frequent  associated  lesions. 
Further  discussion  is  unnecessary  for  the  purposes  of  this  work. 

Herpetic  Acute  Urethritis.— The  pathologj-  of  herpetic  acute  urethritis 
includes  tlie  features  of  the  herpetic  vesicles  situated  at  or  within  the 
meatus.  Its  essence  and  stages  are  the  formation  of  infiltrated  papules 
which  soon  show  a  little  vesicle  on  their  summit  fille<l  at  first  with  scrum, 
then  with  pus,  spontaneously  bursting  and  leaving  a  superficial  ulcer 
unless  invasion  with  pyogenic  organisms  now  occurs.  Its  exudate  is 
at  first  serous,  then  purulent,  and  its  involvement  hardly  more  than  the 


^■^^^  \ 


Transverse    Sec    on      hroug        Em  re     Urethra    and    Tuniea 
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Ulcer  of  the  Urelhra  w  th  Hound-cell  Infiltraiion  of  FloOf 
and  Erosion  of  Epilhellum  of  its  Surface  Ne-wly  Formed 
Cflpiiiapigg  are  in  Red      (After  Taylor  >) 

'aeaito-urinary  and  Venereal  Diaeaaea.  3d  Ed..  1914 
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epithelial  layer  with  a  little  firm  edema  beneath.  Its  gross  features 
are  those  of  a  superficial  sore  with  reddened  base,  or  a  ^nall  vesicle 
or  pustule  on  such  a  base  according  to  stage,  and  its  microscopic 
features  are  those  of  epithelium  detached  into  the  vesicle  6r  pustule 


Fia.  6. — SectioD  of  urethraJ  roof  witb  ruund-ccll  iafUtration  of  mucjsa  and  folUdeg, 
more  highly  magnified  than  the  Fig.  1  in  Pl:kte  I.  "  Fig.  5  shows  tho  mvaiiioii  of  the  urethra 
by  the  KODOrrheal  prooeaa  still  more  plainly.  The  driiwinR  includes  Iho  whole  ihick- 
nesa  ot  a  Begment  from  the  roof  of  the  urethra.  correspondiiiK  to  the  rectangular 
area  indicated  by  p,  n,  in  Plato  I.  Fig.  1.  With  thia  higher  magnifying  power  in  Fig.  5, 
the  infiltration  o[  the  mucosa  and  tissue  auirounding  the  tubular  ducta  of  the  muoous 
glands  is  shown  in  detail.  With  the  exception  of  the  patches  doaotcd  by  x  and  i/,  the 
epithelial  lining  of  the  urethra  is  absent,  so  that  there  are  extensive  areoa  of  erosion  of 
the  infiltrated  mucosa.  Lying  free  in  the  urethral  lumen  near  the  denuded  surface  is  a 
flake  of  the  gonoirbeal  exudation  (i,  i,  Fig.  5).  This  flake  is  quit«  idenjiioal  in  ■truotun 
with  the  ordinary  gonorrheai  discharge  aa  seen  on  a  cover  glass,  and  consists  mainly  of 
pus  cells  lying  in  a  fluid  or  granular  matrix.  The  mucosa  just  beneath  what  is  loft  of 
the  epithelial  lining  is  very  densely  crowded  with  small  round  cells  to  the  extent  shown 
in  the  Ggure  at  *,  r.  In  the  mm»  way  the  ducts  of  the  mucous  glands  u,  u>.  and  r,  and  in 
idaecs  the  ^and  adni  themselves  (I)  are  similarly  inliltrated  with  the  small  round  cells. 
The  ducts  u  and  r  have  their  lumina  partially  filled  with  desfiuamatod  cells  and  granular 
material."     (Taylor.i) 


and  the  surrounding  edema  and  infiltration.  No  definite  organism  has 
been  isolated  and  the  lesions  are  temporary  without  piermanent  or 
associated  elements,  scarring  occurring  only  after  mixe<l  infection, 

O<mococcal  Acote  Urethritia. — Gonococcal  acute  urethritis  is  a  superfi- 
cial or  penetrating  suppurative  inflammation  of  the  mucosa  according  to 

■  Genito-uiinary  and  Venereal  Diseases,  Philadelphia,  Lea  A  FebiSBT.  1904. 
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intensity.  Primary  cases  comprise  the  first  attack  and  secondary  cases 
are  subsequent  fresh  reinfections  of  cured  cases  or  sequels  of  uncuied 
cases  or  relapses  of  the  latter  without  the  element  of  reinfection.  Its 
essence  is  infection  by  the  gonococcus  and  its  stages  are  incubation  of 
catarrhal  type,  early  establishment  of  desquamative  character  and  full 
invasion  or  acme  of  suppurative  features  with  death  of  epithelium  and 
leukocytes.  Its  exudate  is  autoinoculable  and  heteroinoculable  pus 
containing  epithelium,  white  cells,  red  cells  (all  degenerated  into  pus 
cells)  and  m>Tiads  of  gonococci — all  mixed  in  a  fluid  basis  of  serum  and 
mucus.  In  distribution  it  regularly  begins  at  the  meatus  in  the  male, 
if  sexually  acquired,  ai\4  in  the  female  at  almost  any  point  but  usually 
the  urethra  and  vulva  are  early  involved  or  the  vault  of  the  vagina  and 
cervix  through  intimate  contact  with  the  infecting  ejaculation.  RelapH 
sing  cases  begin  at  any  focus  and  progress  therefrom.  Extension  follows 
rapidly  in  continuity  of  surface  so  that  in  the  male  the  lining  of  the 
foreskin  and  the  urethra  from  end  to  end  suffer,  making  the  so-called 
anterior,  posterior  and  anteroposterior  cases,  and  so  that  in  the  female 
the  external  genitals,  urethra,  vagina,  endometrium,  oviducts  and 
I)eritoneum  may  l)ecome  involve<l.  The  lesions  are  deepest  where 
oldest  with  rare  exceptions.  The  gross  features  of  the  disease  are  in 
regular  sequence  catarrh  with  edema,  followed  by  more  or  less  hemor- 
rhagic suppuration.  The  microscopic  features  are  hyperemia,  denuda- 
tion, hemorrhage,  pus-cell  and  tissue-cell  infiltration,  with  gonococci  in 
the  pus  cells,  epithelial  cells  and  free  in  the  pus  and  tissues.  All  these 
features  are  found  in  the  mucosa  in  various  and  every  layer  and  in  the 
periurethral  structures  in  severe  cases  and  in  surrounding  organs  in 
complicated  cases.  Penetration  into  the  depths  of  the  mucosa  precedes 
and  accompanies  extension  along  the  surface.  The  first  thirty-six  hours 
are  concemeil  with  the  incubation,  during  which  the  superficial  cells 
are  passed  and  the  subepithelial  connective  tissues  reached.  The 
second  thirty-six  hours  reach  the  stage  of  invasion  with  early  exudate 
and  are  characterized  by  desquamation,  pus-formation,  diapedesis  of 
leukocytes,  ca[)illar\'  congestion,  arteritis,  phlebitis  and  lymphatic 
and  glandidar  envolvement.  Termination  is  marked  by  the  subsidence 
of  active  hyperemia,  decrease  and  finally  disappearance  of  gonococci 
and  repair  of  the  damaged  mucous  membrane,  if  recovery  is  complete; 
but  if  incomplete  the  disease  may  l)e  protracted  at  almost  any  focus  and 
in  any  degree,  thus  constituting  gonococcal  chronic  urethritis. 

The  pathological  varieties  are  therefore  acute,  subacute  and  chronic, 
primary'  and  secondary,  uncomplicated  and  complicated. 

Nature's  combat  against  the  disease  is  shown  in  the  hyperemia,  in 
the  diapedesis  and  phagoc.vtosis  of  the  leukocytes  and  in  the  serum  of 
l\Tni>hatic  activity  and  shown  in  the  exudate  by  the  casting  off  of  dead 
and  (lying  epithelial  and  white  bloodwlls  and  the  fluid  elements  of  the 
I)us,  all  containing  the  gonococci,  and  shown  in  the  repair  process  of 
tissue  i)n)liferation  t<)  restore  the  loss  and  again  shown  in  the  resistance 
of  the  st»nmi  to  the  dis(»asc  for  the  destruction  of  the  organism  and  the 
neutralization  of  the  toxins.    The  systemic  effects  of  gonococcal  acute 
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urethritis,  unless  pyogenic  organisms  are  associated,  is  relatively  little 
when  compared  with  those  of  other  infections.     This  pathological 
fact  accounts  for  the  peculiarity  that  in  the  treatment  antigonococcal 
serum  and  bacterin  are  distinctly  likewise  of  less  value.    There  is,  how- 
ever, a  complement  deviation  test,  also  called  complement  fixation 
test,  perfected  by  Schwartz,^  similar  to  the  Wassermann  complement 
fixation  test  in  syphilis  in  its  general  nature  and  interpretation  of  the 
disease.    Pathologically,  therefore,  a  positive  test  denotes  presence  of 
the  disease  while  a  negative  may  mean  its  absence  whose  definiteness 
and  permanence,  however,  are  as  yet  less  understood  than  those  of 
ix>sitive  reactions  and  can  be  interpreted  only  after  years  of  further 
observation. 

The  temporary  lesions  of  gonococcal  acute  urethritis  occur  only  in 
mild  cases  or  in  areas  of  mucosa  least  involved.    In  severe  cases,  its 
permanent  lesions  are  almost  inevitable  and  comprise  destruction  of 
the  mucosa  and  its  glands  in  varying  degree  along  with  similar  processes 
in  an  organ  secondarily  attacked  in  complicated  cases  and  result  in 
the  lesions  of  chronic  urethritis  which  must  be  discussed  as  a  separate 
subject  (see  page  263).    Its  complicating  lesions  when  localized  in  the 
sexual  organs  of  both  sexes  involve  the  mucous  glands  and  follicles, 
periurethral  tissues  and  lymphatics  extending  in  the  male  to  Cowper's 
glands,  the  prostate,  vasa  deferentia  and  testicles,  and  in  the  female  to 
the  vulvovaginal  glands,  vagina,  endometrium,  tubes,  ovaries  and  peri- 
toneum, and  when  reaching  the  urinarj'^  organs  in  both  sexes  involve 
the  bladder,  ureters,  and  kidneys.     The  process  is  in  every  pathologic 
^^^ture  the  same  in  glands  or  organs  secondarily  and  complicatingly 
^^tiicked  as  in  the  urethra  itself  in  primary  uncomplicated  acute 
J^^^thritis.    Its  lesions  of  absorption  or  penetration  of  the  organisms 
^^Volve  serous  membranes  other  than  the  peritoneum,  notably  endo- 
^^^ium,  pleune  and  joints.    Death  from  gonorrhea  is  by  no  means 
^^loiown,  although  rare,  as  a  process  of  general  septicemia.    Lesions 
£^_^"'^ominate  in  any  part  of  the  canal  and  constitute  in  this  manner 
^Jterior,  posterior  and  anteroposterior  urethritis,  each  having  its  appro- 

te  symptoms  under  the  same  titles  as  described  hereinafter. 
Oonococcal    Chronic    Urethritis. — Pathology  of  gonococcal  chronic 
^^"^^thritis,  on  accoimt  of  its  many  important  clinical  factors,  is  treated 
separate  subject  in  Chapter  IV,  page  265. 

STMPTOMATOLOGT  AND  STAGES. 

^oint  of  Onset. — ^The  disease  regularly  begins  at  the  meatus  in  both 

^es  in  sexually  acquired  primary  cases  and  in  the  female  also  at 

^^^  vulva,  vault  of  the  vagina  or  cervix  in  accordance  with  the  various 

J^^ints  of  inoculation.    It  is,  therefore,  at  first  always  anterior  in  the 

Secondary  or  relapsing  acute  disease  may  begin  at  any  point 
"the  urogenital  tract  in  either  sex  from  a  focus  of  chronic  infection; 

»  SchwarU,  H.  T.,  and  MoNeU,  A.:  Am,  Jour.  Med.  So.,  1911.  xci,  693. 
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thus  in  the  male  the  posterior  urethra  or  the  surrounding  organs  and 
in  the  female  the  internal  sexual  organs  may  first  light  up  in  a  relapsing 
attack  before  the  distal  parts  are  engaged  secondarily  to  it. 

The'  chief  local  symptoms  are  much  alike  in  both  primary  and 
secondary  cases,  namely — discomfort,  pain,  pollakiuria,  hemorrhage, 
exudate  and  chordde.  The  following  general  facts  of  each  symptom 
are  noted: 

General  Clinical  Features. — All  the  usual  symptoms  of  inflanmiation 
of  any  mucous  membrane  are  present,  varying  in  character  and  degree 
with  the  attack  itself.  All  elements  which  excite  simple  catarrhal 
urethritis  tend  to  arouse  and  augment  all  other  forms.  The  s>7nptoms 
are  subjective,  objective  and  systemic,  concerned  with  the  system 
at  large  and  local,  involved  with  the  urogenital  system  in  particular. 
In  the  affected  organs  pathological  processes  in  the  mucous  membrane 
give  certain  clinical  features  and  functional  derangement  causes  still 
other  signs. 

SubJectiYe  Symptoms. — The  subjective  symptoms  are  greatest  when 
the  deeper  layers  of  the  mucosa  are  exposed  and  the  tissues  infil- 
trated and  hemorrhagic.  Extension  into  complications  always  means 
increased  as  well  as  new  s^Tnptoms  and  often  the  advent  of  subjective 
sjTnptoms  if  previously  absent. 

ObJectiTe  Symptoms. — The  objective  s>'mptoms  are  concerned  in  the 
immediate  lesions  and  results  in  the  mucosa  itself,  the  discharge  and 
the  bacteriology'  in  all  cases,  to  which  is  addeil  the  symptoms  of  compli- 
cations when  thev  arise. 

Systemic  Symptoms. — The  systemic  sj-mptoms  are  those  of  infection, 
occurring  only  in  severe  cases,  chills,  fever,  malaise,  prostration, 
anorexia  and  the  like.  Complications  are  also  apt  to  be  associated  with 
these  signs. 

Local  Symptoms. — The  local  symptoms  should  be  described  in  detail 
and  are  comprised  in  discharge,  urinar\'  disorders,  functional  derange- 
ment in  all  cases  and  numerous  complications,  often  simple,  but  in 
many  cases  severe. 

Discomfort  and  sense  of  heat  are  rarely  present  during  incubation  but 
appear  with  the  hj-peremia  of  the  invasion  and  its  early  serous  dis- 
charge, which  gravitating  to  the  floor  of  the  urethra  is  felt  there.  Vulvar 
and  vaginal  infections  closely  imitate  these  conditions.  Pain  of  dis- 
tinct and  progressing  irritating  character  marks  the  extension  of  the 
disease  along  the  passage  and  into  the  depth  of  the  mucosa.  Its  sources 
are  denudation,  pressure  of  infiltration  and  distention  of  edema  in  both 
sexes  and  in  any  membrane  attacked.  Bacterial  gro^'th  and  toxins 
are  also  sources  of  i)ain. 

Pollakiuria  is  due  to  reflex  disturbance  in  the  urethra  in  the  anterior 
canal  of  the  male  and  in  the  whole  passage  of  the  female,  by  all  the 
pathologic  activities,  and  due  to  direct  irritation  of  the  sphincter  vesicte 
in  the  |K>sterior  urethra  in  the  male.  The  hyperemia  is  the  early  and 
the  exudate  the  later  factor.  In  the  female  this  sN-mptom  is  rather 
independent  of  vulvar  and  vaginal  involvement,  and  again  it  b  related 
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to  the  cutoflF  muscle.  Hemorrhage,  in  streaks  through  the  exudate  or 
in  drops  with  the  terminal  urine,  is  a  rare  symptom  except  in  severe 
cases,  while  free  terminal  bleeding  is  not  unknown.  Intense  congestion 
and  minute  tears  through  chordee  are  the  common  causes.  Blood  as  a 
factor  under  the  microscope  is  often  seen.  Exudate  is  serum  in  the  late 
incubation  and  early  invasion,  seromucus,  mucus  or  mucopus  in  the 
later  invasion  and  early  establishment  and  pus  throughout  the  full 
Wnilence  of  the  disease,  while  termination  is  marked  bv  a  return  to  the 
nonnal,  if  at  all,  in  the  reverse  order  from  fluid  pus  to  pus  shreds,  then 
from  free  mucus  to  mucous  shreds  or  mucus  apparent  only  on  chilling 
the  specunen,  and  finally  no  exudate  at  all  in  complete  cure.  Chords 
is  confined  to  the  male  and  is  very  painful  erection,  which  is  excited  by 
the  irritation  withiq  the  canal  of  extensive  urethritis  reflexly  upon  the 
spinal  cord.  Distention  of  the  bladder  with  urine  in  the  early  morning 
excites  chordle  also  precisely  as  it  does  erections  in  normal  men.  The 
pain  is  due  to  the  fact  that  the  congestion,  edema  and  infiltration  of  the 
corpus  spongiosmn  urethra*  deprive  it  of  extensibility,  so  that  while 
the  corpora  cavernosa  penis  distend  and  extend  into  the  erection  the 
urethra  remains  inelastic  as  a  thick  cord  (whence  the  French  term 
chordee)  along  the  venter  of  the  penis,  compelling  the  organ  to  take 
a  curve  downward  instead  of  upward.  This  strain  on  the  urethra  is 
excessively  painful  and  may  tear  the  mucosa  at  numerous  points,  thus 
setting  up  hemorrhage. 

Stipes. — Four  stages  are  recognized  for  convenience  of  description: 
mcubation,  invasion,  establishment  and  termination. 

Incubation. — Incubation  is  marked  by  hyperemia  and  edema  with  few 
and  slight  subjective  and  objective  sym])toms. 

Invasion. — Invasion  adds  to  all  these  conditions.  The  latter  is,  there- 
fore, the  stage  during  which  most  patients  present  themselves.  It  is 
distinguished  by  desquamation  of  epithelium  and  the  exudation  of 
mucus  and  serum,  w^ith  progressively  greater  subjective  symptoms, 
pain  being  due  to  the  denudation  and  infiltration. 

Establishment. — Establishment  adds  free  discharge,  pus  formation 
and  extension  along  the  canal  until  the  whole  urethra  may  be  involved 
wi  the  male  and  until  either  or  both  the  external  and  internal  sexual 
oT^ns  may  l>e  compromised  in  the  female.  The  last  condition  is 
regarded  as  a  complication  exactly  as  is  similar  extension  in  the  male 
of  the  disease  into  periurethral  structures  and  organs. 

The  complications  are  appropriately  a  separate  subject  and  are 
treated  in  Chapter  II  on  page  82. 

Termmation. — Termination  is  distinguished  by  subsidence  of  all 
svTnptoms,  often  in  a  comparatively  brief  period  in  mild  and  uncom- 
plicated cases,  but  usually  in  a  really  prolonged  period,  even  months 
and  years,  in  severe  and  complicated  cases,  which  constitute  chronic 
urethritis — a  subject  for  hidividual  discussion  in  the  following  chapters. 
The  s\Tnptom  last  to  leave  during  the  termination  is  in  most  cases  the 
discharge,  which  gradually  decreases  in  amount  and  thickens  in  con- 
sistency exactly  like  the  mucus  from  the  bronchi  after  infection  there. 
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Thus  are  produced  the  various  kinds  of  shred  in  the  urine  in  both  sexes 
and  strings  of  mucus  in  leucorrhea  in  the  female. 

NoDgonococcal  Acute  ITrefhritis. — Nonbacterial  Nonfonococcal  Acute 
Urethritis.  —  Nonbacterial  nongonococcal  acute  urethritis  shows  no 
microorganism  at  all  or  none  of  importance  as  distinguished  from  the 
bacterial  forms  to  be  presently  described.  IMmary  disease  is  the  rule, 
secondary  forms  are  less  common.  Incubation  is  absent  or  short  within 
a  very  few  hours  or  a  day  and  without  definite  symptoms.  Invasion 
is  very  prompt  after  traumatism,  physical  by  instruments,  thermic  by 
heat  or  cold,  chemical  by  concentrated  solutions,  or  early  during  an 
exacerbation  of  gout  or  rheumatism  in  diathetic  urethritis,  an  outbreak 
of  eczema  or  an  attack  of  herpes  in  eruptive  urethritis.  Onset  is  also 
autogenous,  self-in(luc»ed  by  excess  in  venery,  eating  and  drinking  or 
by  any  other  slight  cause  acting  on  a  mucosa  weakened  by  previous 
attacks.  Inoculation  by  an  acrid  vaginal  discharge  associated  with 
menstruation  or  leucorrhea  occurs  but  would  then  suggest  the  bacterial 
form  of  the  disease.    Establishment  is  early. 

The  subjective  symptoms  are  discomfort,  rarely  pain,  variable  polla- 
kiuria,  no  hemorrhage  unless  from  the  causative  traumatism  directly, 
and  a  scanty  exudate  of  serum  and  mucus,  all  in  the  mild  cases  which 
are  the  rule.  Intense*  degrees  of  the  disease  simulate  gonococcal  con- 
ditions. Objective  symptoms  are  the  swelling  of  the  mucous  membrane 
and  the  exudate  at  the  meatus  and  usually  only  in  the  first  glass  of 
urine  in  a  two-glass  test.  (Complications  are  rare.  The  stage  of  termi- 
nation is  brief  and  recovery  complete. 

Bacterial  Nongonococcal  Acute  Urethritis. — Bacterial  nongonococcal 
acute  urethritis  has  micro(")rganisms  of  great  importance  and  shows 
primary  cases  by  initial  infection  and  not  infrequently  secondary  cases 
from  relapsing  disease.  Mild  or  severe  cases  are  the  rule  and  compli- 
cations not  unusual  t^spt^rially  in  the  i)yogenic  form  which  is  clinically 
indistinguishable  from  true  gonococcal  urethritis. 

Catarrhal  Acute  Urethritis. — Catarrhal  acute  urethritis  is  an  autoge- 
nous infection  with  Micrococcus  caUirrhalis  previously  either  rendered 
active  or  the  mucosa  vulnerable  to  it  or  both  through  indiscretions  in 
intercourse,  foo<l  and  drink  or  it  is  a  heten)genous  infection  from  host 
having  an  active  form. 

Incubation,  invasion  and  establishment  are  short,  as  a  rule,  within  a 
day  or  two:  that  is,  alH)ut  half  the  incubation  of  a  gonococcal  infection 
although  longer  delays  are  seen.  The  subjective  symptoms  are  disr- 
(t)mfort,  irritation,  nKHleratepollakiuriaand  s^Tonuicus  discharge  which 
Ix^coine  niort*  j)ositivc  during  the  invasion  and  later  when  the  establish- 
ment is  complete  all  thi*si»  symptoms  are  somewhat  augmented  in  mild 
cases  and  distinctly  so  in  st»vere  (*ast*s  CKvasionally  even  to  the  degree 
of  gonocoi-cal  infection.  The  objective  symj)toms  art"?  moderate  edema 
at  the  meatus  and  j)rofuse  nuicous  or  nuicopurulent  discharge.  Asso- 
ciate<l  catarrhs  in  other  mucous  inembrani^s  art*  not  uncommon  as  in 
the  nose  and  throat  and  in  the  female  the  external  and  internal  organs 
tnay  take  jmrt  in  the  same  process.    Complications  are  rare.    Tenni- 
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nation  is  shown  by  a  rather  slow  recovery,  often  leaving  behind  either 
a  very  slight  exudate  or  a  local  weakness  of  the  mucosa. 

Diathetic  and  Eniptiye  Acute  Urethritis. — Diathetic  and  eruptive 
acute  urethritis  are  essentially  autogenous  conditions,  sometimes 
without  important  bacteria,  oftener  with  Micrococcus  catarrhalis  in  a 
soil  unhealthy  and  irritated  by  underlying  disease,  such  as  gout, 
rheumatism  or  eczema.  Pyogenic  urethritis  may  be  similarly  ushered 
in.  Incubation  is  concurrent  with  the  early  period  and  symptoms  of 
the  causative  disease  during  the  first  few  days.  Invasion,  establishment 
and  termination  have  the  same  clinical  features  as  primary  catarrhal 
urethritis,  with  those  of  the  underlying  disease  added. 

Pyogenic  Acute  Urethritis. — Pyogenic  acute  urethritis  is  exceptionally 
self-induced  through  the  familiar  three  excesses  which  weaken  the 
mucosa  and  stimulate  the  organisms  commonly  dormant  as  harmless 
saprophjtes  in  the  urethra,  namely,  streptococci,  staphylococci,  various 
bacilli  and  numerous  other  organisms,  usually  not  pathogenic;  but  as  a 
nile  it  is  a  direct  infection  by  sexual  intercourse,  duly  augmented  by  the 
foregoing  elements.    Incubation  is  much  the  same  as  that  of  gonococcal 
iirethritis,  from  three  to  seven  days  in  the  primary  cases  and  a  shorter 
tune  in  the  secondary  and  relapsing  cases.    Invasion  and  establishment 
a^  marked  with  the  same  subjective  symptoms  in  the  urethra  and  during 
^innation.    The  discharge  is  less  seromucous  and  early  more  muco- 
purulent and  piu-ulent  than  in  the  preceding  form  of  urethritis  and 
hkewise  more  copious.    Objective  symptoms  chiefly  concern  moderate 
^ema  and  a  bogginess  of  the  urethra  as  a  whole  and  the  profuse  puru- 
'^nt  discharge  which  cannot  be  distinguished  from  that  in  gonococcal 
^^^thritis  except  with  culture  and  microscope.     The  gonococcus  is 
^ften  associated  with  pyogenic  organisms  in  severe  urethritis  and  is, 
^^lefore,  always  to  be  thought  of  as  present  in  a  pyogenic  case  which 
^oes  not  follow  quite  the  typical  course.    Complications  are  almost  as 
f^itunon  in  true  pyogenic  urethritis  as  in  gonococcal  lesions;  in  fact, 
^y  many  it  is  considered  as  doubtful  whether  rheumatism  of  urethral 
P'^gin  occurs  unless  the  pyogenic  organisms  are  present.    Termination 
^  by  the  usual  steps  a  slow  recovery  of  the  mucosa  to  normal  in  rather 
'^i^  instances.     More  commonly  permanent  damage  remains  in  the 
^'^thra  and  in  the  surrounding  organs  infected  during  the  compli- 
^tions. 

Syphilitic  Acute  Urethritis. — S>T)hilitic  acute  urethritis  is  generally 

^^*^iicrous  and  sexually  acquired  although  under  a  long  foreskin  and 

^thin  the  folds  of  the  vestibule  of  the  vagina  mucous  patches  during 

^^  second  stage  may  involve  the  meatus  in  a  local  urethritis.    The 

^*^ajicre  is  either  meatal,  namely,  partly  upon  the  glans  or  vestibule  and 

^^J^y  within  the  urethra  or  endourethral — entirely  in  the  canal.    Incu- 

^tion  is  typically  twenty-one  days,  occasionally  shorter,  if  mixed  infec- 

^*^ii  is  present,  and  rarely  longer  if  the  history  is  correct  and  truthful. 

*^Vasion  is  marked  by  infiltration  and  a  narrowing  of  the  canal  so  that 

^*^nges  in  the  stream  occur  in  marked  cases  but  if  the  infiltration  is  of 

Paixjhment*'  type  it  may  escape  detection.     Establishment  oi  tivfc 
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chancre  or  mucous  patch  is  signalled  by  subjective  symptoms  in  its  period 
of  ulceration  through  pain  in  urination  over  the  eroded  spot  and  the 
serous  or  serosanguineous  discharge.  Associated  balanitis,  balano- 
posthitis  and  vulvitis  give  a  seropurulent  discharge  of  typical  appear- 
ance, consistency  and  odor,  for  which  or  for  the  secondary  rash  often 
present  already  the  patient  is  more  apt  to  seek  treatment  than  for  the 
urethral  lesion  itself.  Objective  symptoms  are  the  infiltration,  patches, 
rash,  adenitis,  Treponema  pollidvvi  and  the  blood  reactions  of  Wasser- 
mann  or  Noguchi  in  the  well-established  cases,  while  the  blood  may  be 
negative  in  the  earlier  cases.  Cord-like,  insensitive  lymphatic  channels 
leading  from  the  lesion  into  the  groins  are  common  and  early.  Great 
e<lema  of  purple  lividity  and  narrowing  of  the  caliber  of  the  urethra  are 
seen.  Urethroscopy  is  advisable  in  selected  cases.  Complications  are 
rare  and  due  to  associated  pyogenic  infection  and  usually  are  summed 
up  in  focal  phagedena  and  in  suj)purative  adenitis  in  the  groins.  Ter- 
mination results  in  the  healed  lesion  with  long  persistent  infiltration  and 
at  times  permanent  scar  and  deformity. 

Chancroidal  Urethritis. — Chancroidal  urethritis  is  almost  alwaj's  a 
primary'  infection  sexually  ac(iuired,  rarely  secondary  by  extension  of 
a  neighboring  lesion  or  by  infection  with  the  finger  of  the  patient  or 
instruments.  It  seems  to  be  chiefly  meatal  only,  rather  than  endo- 
urethral,  thus  difliering  from  the  chancrous  form  in  both  sexes.  Incu- 
bation is  about  one  wwk,  usually  less,  and  has  no  special  svTnptoms. 
Invasion  is  that  of  an  oi)en  ulcer,  with  pain,  pus,  bleeding  and  ardor 
uriiuv.  Extension  and  autoinoculation  occur  again,  differing  from 
syphilitic  urethritis.  Establishment  marks  the  more  severe  and  pro- 
gressing symptoms  while  termination  is  never  without  permanent 
rough  scar  and  deformity,  although  not  always  extensive. 

Herpetic  Acute  Urethritis.— I  leqx^tic  acute  urethritis  is  autogenous, 
never  dirc»ctly  inftHled,  and  by  some  authorities  is  classed  as  diathetic. 
It  is  as  lawless  as  herix^s  of  tlie  face.  The  objective  s>Tnptoms  show 
papules  groupt^l  about  the  meatus,  glans  and  foreskin  in  males 
and  in  females  about  the  vulva,  which  s(K)n  accjuire  vesicles,  with 
seriun,  then  seropus  within  them,  which  break  down  into  little  ulcers. 
These  Ix^come  coveretl  with  scabs  in  the  healing  stage. 

The  subjective  symptoms  are  burning  during  the  (x>ngestion,  soreness 
during  the  ulciTation  and  itching  during  the  scabbing  stage.  Her[x*s 
is  never  endourc»thral. 

Gonococcal  Acute  Ureihritis. — Clinical  Varieties. — The  clinical  varie- 
ties are  hyi)eracute,  a<'ute,  subacute  and  chronic,  uncomplicated  and 
C"omplicated,  of  which  the  chronic  and  complicated  forms  are  properly 
subjects  by  themselves  and  are  so  trt^ated  in  this  work. 

Anterior  and  j)()steri<)r  urethritis  is  a  classification  of  practical  merit 
in  that  it  n^iHM'ts  anatomical  sulnlivision  of  the  urcthni  into  the  ante- 
rior an<l  iK)stcri()r  jM)rtions  at  the  triangular  ligament,  surn)unded  by 
the  coniprt»ssor  un^thra*  muscle,  and  resi)ei*ts  pathological  findings  of 
slightly  differtMit  tem|)orary,  i)ennanent  and  complic*ating  lesions  in 
tlK*se  siime  two  subdivisions,  and  res|x*cts  clinical  observation  of  totally 


■liflercnt  s>-mptoni-tomplex  in  aocordaiire  with  the  part  of  the  urethra 
involved. 

Rapiditj  of  onset,  severity  i»f  symptoms,  number  and  importance  of 
romplicatioiis  and  protraction  in  course  all  vary  according  to  tiie 
virulence  of  the  inflation,  the  presence  of  other  organisms  associated 
with  the  gonococcus,  tlie  general  health  and  resistance  of  the  patient 
to  disease  in  general,  and  to  mucosal  lesions  in  particular,  and  the 
early  and  properly  applied  treatment.  It  is  fully  established  that  the 
gonococcus  itself  varies  widely  in  its  virulence,  so  that  Schwartz'  has 
lieen  able  to  differentiate  at  least  four  general  varieties,  coniprisang  at 
ivasi  twelve  subtjijcs  in  his  gonococcal  fixation  test  work. 

Anterior  Qonococc&l  Acute  Urethritis. — The  stages  are  incubation, 
invasion,  establishment  and  termination.  Anterior  infection  is  clini- 
cally the  earliest  manifestation  of  infection  and  deaerves  careful  study. 
lacubation  has  practically  no  symptoms  and  marks  the  period  of  pro- 
liferation of  the  organisms.  In  the  first  attack  it  usually  lasts  three 
<iays.  o<^«i8ionnily  reaches  seven  days  and  e\'eii  longer,  but  in  second 
aiiil  subacquent  attacks  it  is  liable  to  be  shorter,  esi>ecially  if  seqxiels  of 
previous  attacks  arc  active,  and  it  may  be  abbre\'iated  likewise  by  all 
the  causes  of  simple  catarrhal  urethritis.  The  point  of  incubation  is 
«t  the  meatus  in  prunar>-  sejcuaily  acquired  disease,  whence  it  extends 
through  the  anterior  urethra  up  to  the  triangular  ligament.  After 
this  it  may  invade  the  posterior  urethra.  Thus  is  constituted  respec- 
ti\-cly  anterior  and  posterior  urethritis,  with  highly  different  symp- 
touis.  Progress  to  the  neck  of  the  bladder  makes  the  posterior  form. 
That  form  alone  is  seen  in  woman  on  account  of  anatomical  arrange- 
Dieiil.  The  symptoms  of  anterior  and  posterior  urethritis  also  vary 
accordingly  as  the  disease  is  primary,  and  extends  from  the  meatus 
h«cki»-ard  or  secondary,  starting  at  anj'  point  of  the  urethra  from 
which  it  proceeds.  The  local  subjective  symptoms  are  a  little  indeRnite 
«trns«tion,  which  slowly  increases,  and  is  like  the  tickling  of  a  hair  or 
the  crwjiing  of  a  fly  in  and  about  the  meatus.  The  local  objective 
ajTHptoms  are  redness  and  eilema  of  the  meatus,  a  drop  of  pus  with 
loose  epithelium  containing  gonococci.  The  first  glass  of  urine  is  clear 
artd  free  of  pus.  hut  may  ha\-e  delicate  shreds  or  flakes  and  the  second 
fclass  b  clear. 

The  invasion  murks  the  changes  in  the  mucous  membrane,  begin- 
umg  with  earl.v  tiiseliarge  and  persisting  a  few  days  or  a  week.  The 
local  subjective  sjTnptoms  are  increased  tickling,  due  to  the  early  exu- 
date, and  slight  heat,  due  to  congestion  and  moderate  frequency, 
and  ardor  of  urination,  due  to  the  irritation  and  denudation.  The 
systemic  subjective  symptoms  are  anorexia,  malaise,  fever  and  prostra- 
tion. The  more  marked  the  sj-niptoms  the  more  severe  is  the  attack 
likely  to  be,  a  fact  which  should  be  well  bonie  in  mind.  The  local 
objective  symptoms  are  moisture,  progressively  serous,  mucous  and 
purulent,  at  times  bloody,  scanty  or  moderate  in  amount,  gumming 

>  Sohwarti  and  McNeil:  Loc.  eit. 
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the  meatus  together;  gonococci  abundant,  with  epithelial  and  white 
blood  cells,  and  urine  slightly  turbid  in  the  first  glass  and  clear  in  the 
second. 

The  establishment  begins  at  the  end  of  the  second  week  or  even  earlier 
and  sometimes  not  until  the  third  week.  It  is  approximately  true  to 
say  that  a  week  is  devoted  to  incubation,  another  to  invasion  and  a 
third  to  the  incidence  of  full  establishment.  The  local  subjective 
symptoms  depend  on  the  inflammation,  its  extension  and  penetration. 
Its  chief  elements  are  pain,  disturbances  of  micturition,  chordae  and 
discharge. 

The  pain  in  severe  cases  is  present  in  the  quiescent  state,  due  to 
the  intensity  of  the  infection;  in  the  act  of  urination,  due  to  the  acidity 
of  the  urine  and  the  denudation  of  epithelium;  in  the  excitement  of 
erection,  due  to  the  infiltration  of  the  corpus  spongiosum  urethrse, 
with  inflanunatory  exudate;  and  in  emission,  due  to  the  added  conges- 
tion and  the  alkalinity  of  the  semen  acting  on  the  more  or  less  raw 
epithelium.  The  pain  is  located  in  the  anterior  urethra  and  may 
extend  backward  even  to  the  posterior  urethra  before  the  latter  is 
really  involved,  and  may  be  maximum  at  the  meatus,  both  by  referred 
pain  process.  It  travels  down  the  urethra,  with  the  stream  of  the 
urine,  until  the  whole  canal  seems  afire.  Pain  during  the  quiescent 
state  is  present  day  or  night,  more  or  less  constant  and  varying  with 
the  severity  of  the  inflammation. 

•  The  urinary  disturbances  are  regular  accompaniments  of  the  pain 
and  due  to  the  same  general  causes.  Frequency  may  be  very  trouble- 
some at  first  by  day,  later  by  night,  particularly  if  the  posterior  urethra 
is  even  sympathetically  congested.  The  stream  is  altered  in  size  in 
any  degree  from  normal  to  literal  dribbling,  and  in  form  to  forking, 
twisting  and  spattering,  all  due  to  the  degree  of  edema  and  its  efTect 
on  the  course  and  caliber  of  the  canal.  Acute  retention  of  urine  is 
in  intense  cases  often  seen  due  to  muscular  spasm  or  extreme  edema, 
or  both,  in  the  region  of  the  compressor  urethne  muscle.  Moderate 
bleeding  may  be  present. 

The  chordee  or  chorda  venerea  is  a  troublesome  sjonptom  commonly 
late  in  the  establishment  when  the  corpui  spongiosum  urethne  is  widely 
and  deeply  infiltrated  and  the  mucosa  greatly  irritated.  Both  these 
factors  stimulate  erections,  especially  with  even  a  small  quantity  of 
urine  in  the  bladder.  The  corpora  cavernosa  become  turgid,  firm  and 
erect,  while  the  coq^us  spongiosum  urethra?,  having  lost  its  extensi- 
bility, elasticity  and  distensibility  temporarily  through  the  disease, 
can  hardly  alter  its  form,  and  therefore  the  attempt  to  stretch  it  causes 
it  to  stand  out  prominently  as  a  thick  cord  along  the  penis,  whence  the 
term  chorda  venerea.  The  pain  proceeds  from  the  great  tension  on  the 
inflamed  tissue  by  the  coqwra  cavernosa. 

The  discharge  is  augmented  from  the  mucopurulent  moderate  drop 
of  the  invasion  to  a  florid  copious  flow  thickening  from  the  stringy 
condition  in  the  preceding  period  to  that  of  cream  and  changing  in 
color  from  a  watery  white  to  yellow  then  greenish,  staining  the  cloth- 
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in^olbudy  or  bed  with  a  thickish  incrustation  at  tlie  center,  thinning 
outiitthethe  margins  through  the  watery  elements. 

The  ^stemic  subjective  symptoms  vary  widely,  are  absent  in  mild 
casta  ajul  pronounced  in  severe  cases,  especially  with  mixed  infection, 
anil  are  chiefly  those  of  any  septic  absorption,  anorexia,  constipation, 
anemia,  depression,  prostration,  chills  and  fever  and  insomnia.  They 
noil  no  detailed  discussion. 

The  objective  symptoms  should  be  noted  in  regular  anatomical  order 
and  iircdue  to  tlie  iiiflamniation  and  its  accompaniments  in  the  mucosa, 
bloodvessels,  lymph  vessels,  discharge  and  urine. 

IteituMs  and  edema  affect  the  lining  of  the  foreskin  and  the  glans, 
wliidi  may  becume  greatly  excoriated,  with  blotches  of  shming  red 
waitertKJ  over  pus^iovered  surface,  Tlie  foreskin  as  a  whole  may  be 
alrmst  densely  infiltrated  and  phimotic.  Lymphangitis  may  early  be 
viaible,  palpable  and  tender  but  is  more  often  buried  in  the  edema. 
Tile  tneatus  is  reddened  for  a  variable  zone  over  the  glans,  very  edema- 
lom  evoi  to  eversion  and  sometimes  excoriated.  The  urethra  is  infil- 
tratwi  thick,  inelastic  and  tender  and  often  shows  its  involved  mucous 
glands  as  shot-like  spots  along  its  course.  The  discharge  is  a  constant 
diitpping  of  pus  changuig  in  amount,  cokir  and  consistency  as  just 
wrted  under  local  subjective  symptoms.  Ottnng  to  the  hour^  of  sleep, 
the  early  morning  flow  of  pus  represents  the  all-night  accumulation 
awl  is,  therefore,  the  most  copious  except  when  severe  disease  dis- 
turbs the  ijatient  for  frequent  nocturnal  urination.  The  urine  in 
lol  glasses  is  very  turbid  in  the  first  and  clear  in  the  second  glass 
in  the  miid  cases  or  slightly  turbid  in  the  severe  cases,  dei>ending  on 
ihe  thoroughness  with  which  the  urme  washes  the  pus  before  it  into 
the  first  glass.  It  is  obvious  that  a  copious  flow  of  urine  even  in  a 
Jevere  case  will  tend  to  produce  a  clear  or  nearly  clear  second  glass 
while  a  scanty  flow  will  have  the  opposite  effect.  A  jjracticat  point  of 
importance  therefore  is  to  have  the  patient  call  with  as  much  urine 
in  the  bladder  as  may  l>e  retained  without  pain — four  or  five  hours' 
un'ne  ij  a  good  supply  when  passible. 

The  termination  usually  begins  after  the  establishment  has  run  a 
course  of  about  two  weeks,  rarely  less,  not  uncommonly  more  than 
twt>  weeks.  It  is  bn>adly  true  to  say  tliat  the  average  case  not  char- 
actcnze<l  by  se\'erity  or  compUcations  retjuires  about  two  weeks  each 
for  the  incubation  and  invasion  together,  the  establishment  and  the 
tc^rmination  each,  in  all  six  weeks,  although  the  term  "termination" 
may  tlius  only  mean  the  disappearance  of  active  subjective  symptoms, 
brcau^  \'ery  few  cases  are  without  a  semichronic  or  chronic  "shred" 
As  previously  stated,  chronic  manifestations  will  be  discussed 
aeparately.  The  local  and  systemic  subjective  symptoms  are  a  gradual 
biif  uumbtakuble  decrease,  usually  in  the  reverse  order  of  their  apjiear- 
aiice.  The  dischai^  becomes  more  watery  and  sometimes  more 
copiuus  in  this  thin  atndition,  then  changes  from  the  green  to  the 
irhite  iiiucoid  consistency  and  finaUy  thickens  into  shreds,  which  may 
the  last  of  all  symptoms  to  disappear.   Chordee  is  quickly  decreased 
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in  severity  and  frequency,  a  fact  which  usually  initiates  the  period  of 
improvement.  Urination  is  much  less  frequent  first  at  night,  then 
by  (lay,  and  is  soon  normal.  Pain  loses  its  aggravating  qualities  ami 
is  finally  a  mere  discomfort.  The  general  health  improves,  fever  and 
chills  subside,  appetite  returns,  better  spirits  replace  depression  and 
pn)stration  and  disappearing  absorption  corrects  the  anemia. 

The  objective  symptoms  are  a  thinning  and  decrease  of  the  pus 
from  the  purulent  through  the  mucous  and  serous  stages  to  shreds. 
Gonococci  are  pn)gressively  fewer  and  harder  to  find  without  and  with 
associated  organisms  in  the  so-called  mixed  infections.  Epithelium 
in  flakes  and  single  cells  is  more  abundant,  the  pavement  type  around 
the  meatus,  replacing  the  columnar  type  of  the  canal  as  a  whole.  All 
test  glasses  of  urine  are  clear,  the  first  alone  contains  heavy  shreds  of 
muco[)us,  which  sink,  and  lighter  shreds  and  clouds  of  mucus  which 
float;  both  are  genn-laden  at  first  and  finally  may  be  germ-free  as  the 
case  l)ecomes  cure<l.  The  author's  seven-glass  test  is  of  great  value  in 
the  diagnosis  of  this  stage.  Its  details  are  given  mider  the  subject 
of  Posterior  Urethritis  and  Diagnosis  on  page  75. 

Duration  of  the  Duteajfe. — The  persistence  of  svmptoms  varies  with 
the  severity  and  nature  of  the  infwtion,  the  resistance  of  the  patient, 
the  attention  given  by  himself  and  the  treatment  prescribed.  Infec- 
tions in  which  the  gonococcus  is  associated  with  the  pyogenic  organ- 
isms are  apt  to  l)e  long  cases.  Bmadly  si)eaking,  the  average  case 
lasts  for  six  weeks,  at  least  so  far  as  the  obvious  s>Tnptomatolog>'  b 
concenieil;  many  cases,  however,  which  have  given  the  patient  little 
or  no  distress  will  last  as  many  months  l>efore  cure. 

Helapsen, — Hecrudes(*tMice  of  symptoms  is  by  no  means  uncommon 
from  foci  chiefly  in  the  glands  of  the  mucosa,  through  unusual  penetra- 
tion of  the  disease  or  anatomical  complication  of  the  glands,  or  both 
whence  arise  chronic  forms  of  the  disease.  Although  in  very  many 
cases  the  mucosa  as  a  whole  rt»covers  in  a  much  larger  number  locali- 
ties of  deep  damage  or  destruction  i)ersist  for  many  years  of  life. 


DIAGNOSIS  IN  GENERAL. 

Basis. — Independently  of  whether  or  not  the  lesion  is  nongono- 
coccal or  gonococcal,  the  diagnosis  rests  on  four  elements:  histor\', 
s\Tnptomatolog\',  i)hysical  signs  with  laboratory  findings  and  treat- 
ment, as  fully  set  forth  in  Thapter  VIII,  on  the  (leneral  Principles  of 
Diagnosis.  The  chief  element  of  diagnosis  and  diflferentiation  is  the 
recognition  and  demonstration  of  the  infecting  organism.  All  varie- 
ties of  nongonoc(x?cal  and  gonococcal  urethritis  may  and  usually  do 
give  a  sexual  history  concerning  which  denials  are  commonly  fatse- 
IkkmIs.  Catarrhal  and  diathetic  urt»thritis  may  legitimately  have  no 
sexual  history-.  In  the  symptomatology  all  forms  agrt»e  as  to  the  kind 
of  symptoms,  as  has  already  been  fully  discassed.  The  degree  of 
sufi'ering,  however,  is  severest  in  the  su[>purative  and  gonococcal  infee- 
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tions,  which  are  almost  indistinguishable  on  this  point.    The  loca- 
tion of  the  s>Tnptoms  may  be  meatal  or  preputial  in  the  chancroidal 
and  syphilitic  types  but  urethral  in  all  the  other  forms.    The  physical 
examination  serves  to  verify  the  situs  of  the  lesion  and  urinary  study 
in  the  Thompson  two-glass  test  or  the  author's  seven-glass  test  closely 
resemble  each  other.    Pus  is  most  abundant  in  the  suppurative  and 
gonococcal  forms  and  usually  least  in  the  syphilitic  and  chancroidal 
lesions,  leaving  catarrhal,  diathetic  and  traumatic  urethritis  as  the 
usual  mean.    The  laboratory  findings  must  determine  by  smear  and 
culture  the   infecting  organism  or  other  definite  cause.    Catarrhal 
urethritis  arises  from  the  Micrococcus  catarrhalis  and  diathetic  chiefly 
from  diabetes   and   lithiasis.    Suppurative    urethritis    predominates 
in  the  pyogenic  organisms,  chiefly  the  Streptococcus  and  Staphylo- 
coccus  pyogenes,  w^hile  traumatic  may  be  without  pathogenic  germs 
and  abundant   in   exfoliating   epithelium    and    detritus.    Sj^philitic 
urethritis  must  show  the  Treprmema  pallidum  and  sooner  or  later  a 
positive  Wassermann  reaction,  and  chancroidal  lesions  contain  the 
^Qcilks  of  Dvcrey,    Gonococcal  infections  must  show  the  diplococcus 
4   Seisser  in  smear  and  culture  and  in  the  severe  and  complicating 
'^ions  a  positive  gonococcal  complement-fixation  test.   The  treatment 
s^i^'es  to  emphasize  the  correct  findings.    Tonics  are  a  local  and 
systemic  aid  in  catarrh  of  the  urethra.     Relief  of  the  diabetes  and 
'^thiasis  reaches  the  diathetic  type  and  removal  of  offending  causes 
"^nionstrates  traumatic  urethritis.    Antisyphilitic  measures,  surgical 
^^tention  to  the  chancroid  and  the  means  of  treatment  hereinafter  set 
^orth  are  all  indices  of  the  nature  of  infection  in  syphilitic,  chancroidal 
^nd   gonococcal  disease. 

Differential  Diagnosis. — Gon6coecal  urethritis  is  distinguished  from 
*^*ie  various  nongonococcal  varieties,  comprising  catarrhal,  diathetic, 
f^yogenic,  s^^philitic,  chancroidal  and  traumatic,  as  most  important. 

Noni^onococcal  Acute  Urethritis.  —  General  differentiation  respects 

"istory,  subjective  and  objective  symptoms,  laboratory  examination 

*tid   treatment  exactly  as  in  gonococcal  invasion.    The  tcchnic  is  the 

^^me  for  securing  and  preparing  smears  for  specimens  on  the  micrft- 

^"opical  slide  and  cover  glass  and  on  culture  media  for  growth  in  the 

laboratory,  whether  from  free  discharge  or  drops  or  only  shreds  in  the 

^rine.    The  author's  seven-glass  test  is  available  for  demonstrating 

^^  site  of  the  urethra  involved  but  only  in  prolonged  and  complicated 

^^^ses.   The  gonococcal  complement  fixation  test  is  of  value  in  the  same 

S^neral  type  of  disease  for  proving  the  absence  of  gonococcal  absorption, 

"^t  is  of  no  value  in  mild  forms.    The  Wassermann  reaction  becomes 

0^  Value  when  syphilis  is  suspected.    The  special  features  of  each  form 

a^  outlined  as  follows: 

Catarrhal  Differs  from  Gcnccoccal  Urethritis  in  the  etiological  factors 

^ted  in  the  clinical  section,  page  23,  having  a  history  of  low  vitality, 

alcoholism,  frequent  catarrhal  disease  elsewhere  in  the  body  and  per- 

"*ps  many  pre\aous  urethrites  of  gonococcal  or  other  nature.    These 

are  admitted  causes  of  frequent  congestion  in  alcoholism,  hyperacidity 
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or  hyperalkalinity  of  the  urine,  sexuality  and  even  infection.  Peri- 
urethral disease,  especially  prostatism,  must  be  remembered.  The  sub- 
jective and  objective  symptoms  rule  as  those  of  a  mild  urethritis  with 
little  discomfort  on  the  part  of  the  patient  except  the  mucopurulcDt 
discharge  and  include  the  diathesis  or  disease  underlying  the  outbreak. 
In  the  laboratory  there  are  no  gonococci  but  only  the  Micrococcus 
catarrhalis  and  occasionally  no  organisms  at  all  in  the  simple  indolent 
mucous  discharge.  The  blood  tests  are  negative  for  both  gonococcal 
and  syphilitic  infection.  Treatment  completes  the  diagnosis  in  that 
mucous  membrane  restoratives  internally  administered  and  in  that 
attention  to  the  underlying  diathesis  both  help  more  than  local 
application  which  not  infrequently  increases  the  discharge  and  the 
discomfort.   There  are  no  complications  or  sequels. 

Diathetic  Differs  from  Gonococcal  Urethritis  in  having  gout,  rheuma- 
tism, intestinal  toxemia  and  disease,  constipation,  diabetes,  lithiasis 
(gravel)  or  the  strumous  state  prominent  in  the  history.  Many  of  these 
cases  admit  frequent  attacks  of  balanitis  in  the  midst  of  such  sickness 
associate<l  with  the  urethritis.  The  subjective  and  objective  symptoms 
relate  chiefly  to  the  antecedent  attack  of  the  disease  and  to  a  peculiar 
relaxed  mucosa  perhaps  with  discharging  balanitis.  The  discharge 
is  mucopurulent  or  purulent  according  to  severity.  There  is  much 
more  suffering  from  the  antecedent  systemic  disease  than  from  the 
urethritis.  The  laboratory  proves  no  gonococci  present  and  occa^onally 
no  organisms  but  much  more  commonly  the  pyogenic  germs  and  others 
common  in  the  urethra  occur.  The  Bacillus  coli  may  be  expected  in 
intestinal  cases.  Both  blood  tests — gonococcal  and  syphilitic — are 
negative  and  the  treatment  requires  relief  of  the  underlying  disease  with 
immediate  benefit  to  the  urethritis  which  is  cured  by  mild  local  injec-  • 
tions  or  irrigations  of  astringents  at  suitable  temperature.  The  mucosae 
of  these  subjects  are  so  irritable  that  only  the  simplest  means  should 
be  initiated.    There  are  no  complications  or  sequels. 

Pyogenic  or  Purulent  Differs  from  GomKoccal  Urethritis  in  its  infec- 
tion with  soiled  instruments  or  other  failure  of  asepsis  or  from  a  pus 
focus  elsewhere  in  the  urogenital  tract  in  the  history.  Many  of  these 
cases  are  infected  from  perverted  intercourse  and  show  the  pus  found 
in  the  mouth  while  others  are  evolved  from  normal  intercourse.  The 
subjective  and  objective  symptoms  always  duplicate  in  kind  and  fre- 
quently in  degree  those  of  gonococcal  urethritis,  so  that  every  element 
is  present  except  the  gonococcus  and  all  the  findings  in  the  author's 
seven-glass  test  or  other  multiple-glass  tests  are  the  same.  Fever, 
absorption  and  prostration  are  by  no  means  uncommon  in  many  of 
tht*se  patients.  laboratory  examination  reveals  a  multitude  of  pyo- 
genic organisms  in  smears  and  culture,  but  no  gonococci.  The  blood 
te.>t  is  likewise  negative  and  reliable  in  the  prolonged  and  complicated 
cases.  Treatment  hy  relief  of  the  primary  focus  aids  all  the  local 
measurers  already  merit iomnl  under  the  treatment  of  gonococcal 
urethritis  (page  47).  Not  infrtKjuently  the  same  sequels  and  compli- 
cations occur  as  are  found  in  the  latter  disease. 
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SypMlitic  or  Chancr&us  Differs  from.  Gonococcal  Urethritis  in  its 
iong  incubation,  in  the  history  and  the  situation  of  the  lesion  at  the 
meatus  or  inside  the  urethra  and  the  subjective  and  objective  signs 
are  those  of  a  slight  stricture.at  the  meatus  or  fossa  navicularis,  a  thin 
discbargewith  a  little  blood  or  pus,  usually  hard  insensitive  lymphatics 
and  rarely  chordae.  Ardor  urince  may  be  the  sole  complaint.  The 
oiijltiple  glass  testa  show  little  or  no  discharge.  Secondary  legions  are 
present  in  cases  six  or  eight  weeks  old.  The  tj^pical  chancre  and  usual 
Varieties  are  fully  described  under  Balanitis  and  need  not  be  repeated 
wre.     The  urethroscope,  preferably  the  short  open  end  Chetwood 


^-  ft. — PhBEOdenic  pBrsphimoaiia.  The  peculiar  deBtruclion  of  the  foreskin  and  gia-ot 
atWXKat,  Thele«ion  contained  no  tubercle  bacilli,  Dotreponema  ptttlidum  and  seemed 
to  be  tnade  up  of  iudolent  granulation  tissue  on  pathological  eTaminatioD.  (Unpub- 
6*^  case  of  Dr.  C.  J.  Seay.) 

tube  (Fig_  145J  q^  the  meatoscope  (Fig.  136)  will  often  make  the  diag- 
""^s  of  the  lesion  within  the  canal.  In  the  laboratory  the  Treponema 
P'"™tjm  is  recognized  readily  from  the  secretion  of  accessible  lesions, 
but  is  secured  with  difficulty  from  those  within  the  canal.  The  Wasser- 
^?'^  blood  test  appears  about  the  second  week,  occasionally  earlier. 
^.gonococcus  is  absent  in  the  specimen.  Treatment  locally  and  sys- 
niicalljr  directed  against  the  syphilis  gives  very  rapid  and  wonderful 
!^  3till  further  completing  the  evidence  of  this  special  infection. 
^."OTicToidal  Differs  from  Gonococcal  Urethritis  in  showing  a  paintuV 
'^ely  inflammatory  and  extending  sore  m  its  history,  situated  at  tW 
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meatus  or  within  the  canal  and  causing  the  subjective  and  objective 
symptoms  of  a  "mouse-eaten'*  base,  undercut  and  overhanging  edges, 
inflamed  annexa  and  often  painful  lymphatic  vessels  and  glands.  There 
are  purulent  discharge  and  detritus  whiclj  show  in  the  first  glass  of  the 
multiple-glass  tests  but  rarely  sufficiently  to  make  a  large  specimen 
turbid.  Ardor  urinae  is  common  and  rather  distinct  at  the  meatus. 
For  the  laboratory  the  bacillus  of  Ducrey  is  recovered  from  curettings. 
There  is  no  Treixjnema  jmlliduin  or  Wassermarm  test  and  no  gonococcus 
or  gonococcal  fixation  test  and  the  treatment  with  antiseptic  dressing, 
washing  and  ointment  will  relieve  and  show  the  simple  surgical  char- 
acter as  compared  with  the  chancre  as  a  port  of  entry  of  sj'stemic 
infec'tion.  The  sequel  is  deformity  and  sometimes  stenosis  of  the 
meatus  and  the  complication  suppurative  inguinal  adenitis. 

Traumatic  Differs  frovi  (ionococcal  Urethritis  in  emphasizing  injury  in 
its  history  as  the  cause,  due  to  instruments,  c*austics,  heat  or  electricity, 
and  in  having  as  the  subjective  and  objective  symptoms  mild  or  severe 
hemorrhage,  catarrhal  or  purulent  dis(»harge,  marked  ardor  urin«  and 
chordee  according  to  the  nature  and  severity  of  the  excitant.  Instru- 
ments usually  cause  hemorrhage  from  their  mechanical  irritation,  fol- 
lowed by  catarrhal  urethritis  unless  the  instruments  were  infected. 
The  other  cjiuses  named  produ(*e  sujx^rficial  destruction  of  the  mucosa 
and  pus  with  all  its  other  symptoms.  In  the  laboratory'  specimen  there 
may  be  no  organisms  at  all  or  the  Micrococcus  catarrhalis  or  the  pyo- 
genic group  according  to  their  entrance  after  the  traumatism.  There 
are,  therefore,  no  gonococci,  no  Treixynema  pallida  and  no  bacilli  of 
Ducrey,  no  Wassermann  blocwl  test  and  no  gonococcal  fixation  test 
unless  the  traumatic  urethritis  was  induced  during  the  treatment  of 
any  of  the  other  forms.  Treatment  by  removal  of  the  cause  makes 
the  diagnosis  immediately.  This  should  bi*  followed  by  the  simpler 
means  of  c*ontrolling  the  rest  of  the  reaction.  Severe  cases  have  the 
sequel  of  stricture  as  in  the  author's  case  of  bum  of  the  urethra  referred 
to  in  the  chapter  (m  Stricture,  and  some  patients  may  have  such 
(*omplic»ations  as  extension  of  the  inflammation  outside  the  urethra  in 
rare  examples. 

Qonococcal  Acute  Urethritis.— General  difl^crentiation  is  exactly  the 
same  as  that  described  for  nongonococcal  acute  ur(»thritis  in  the  earlier 
paragraphs  of  the  subject  of  diagnosis.  The  reader  need  be  reminded 
only  of  the  four  general  factors  of  history,  symptomatology,  lal)ora- 
tory  investigation  and  treatment.  Attention  to  these  details  will 
n^adily  establish  the  diagnosis  and  the  minute  distinctions  from  the 
other  forms  of  acute  urt»thritis  are  alrc^ady  given  under  each  such  form 
in  the  paragraphs  on  the  differt»ntial  diagnosis. 

It  must  not  Ih*  forgotten  that  the  gon(K'0(*cus  must  be  searched  for 
in  smear  and  culture,  rejK^atedly  if  nect*ss5iry,  and  that  in  severe  or 
complicated  cast^  the  gonwwral  complement  fixation  test  must  be 
jHTformcHl. 
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CSosococcal  Acute  ITrefhritis. — Prophylaxis.— The  entire  subject  of 
prevention  is  treated  in  the  Chapter  on  the  General  Principles  of 
Treatment  under  the  subheading  Prophylaxis  (page  483),  to  which  the 
reader  is  referred. 

Bflanafement. — General  Principles  of  Treatment  in  Chapter  IX,  on 
pB.ge  483,  embraces  all  the  procedures  of  management. 

Abortive  Treatment. —  Definition, — Abortive  treatment  may  be 
regarded  as  inmnediate  cure  of  the  infection  when  only  the  early  sub- 
je<rtive  sjTnptoms  are  present  and  when  the  sole  objective  signs  consist 
of  few  intracellular  and  extracellular  gonococci  with  scattered  des- 
quamated epithelia  and  still  fewer  pus  c*ells  but  no  fluid  pus  and  no 
tme  exudate  of  leukocytes.  The  period  for  the  application  of  the  treat- 
ment in  most  patients  is  preferably  the  first  twenty-four  hours,  rather 
:Han  the  second  twenty-four  hours. 

X^ imitations, — The  limitations  arise  from  the  difficulty  of  having 
>a,t:iernts  respect  advice  to  call  at  the  earliest  moment,  or  of  having 
rightly  perceive  and  interpret  the  early  symptoms  and  then 
for  aid  at  the  golden  moment  of  slight  exfoliation  rather  than 
at   the  later  time  of  exudation  and  discharge. 

T^^hnic, — The  technic  is  threefold,  as  generally  recognized  of  rea- 
soiia^bly  reliable  results: 
1  -     Application  method. 

2.  Irrigation  method. 

3.  Instillation  and  retention  method  (Ballenger). 

4.  Disapproved  methods,  such  as  dressings,  bougies  and  scrubbing 
of  the  urethra. 

1.  Method  of  application  implies  one  treatment  as  sufficient  and 
ennbraces  the  following  steps:  The  patient  evacuates  his  bladder,  thus 
^'ashing  the  urethra  from  behind  forward  throughout  under  Nature's 
own  method.  Cleansing  is  further  assured  by  filling  a  150  c.c.  Janet- 
^i^nk  s>Tinge  with  2  or  4  per  cent,  boric  acid  w-ater  at  100°  to  105°  F. 
*^d  Connecting  it  with  a  soft,  short  12  French  catheter  inserted  for  about 
^  ^ches  into  the  canal  and  then  by  flushing  the  urethra  from  behind 
J^^'Ward  w-hile  the  patient  is  in  the  recumbent  position.  A  short 
^  "^twood  urethroscope  is  passed  into  the  canal,  its  obturator  removed 
^^d  then  its  sheath  slowly  withdrawal  while  a  cotton  applicator  dripping 
^^  from  1  to  3  per  cent,  nitrate  of  silver  solution  is  gently  rubbed  on 
^*^e  mucosa,  or  a  few  minims  may  be  left  free  in  the  bottom  of  the  tube 
during  its  deliberate  removal.  Either  application  should  stain  the 
P^^cosa  a  faint  white.  The  immediate  results  are  sterilization  of  the 
^f^cted  area  and  a  secondary  chemical  urethritis  of  mild  degree  and 

^^f  duration  having  a  mucopurulent  or  purulent  discharge  and 
^^erate  ardor  urina?  which  steadily  decrease  under  rest  in  bed,  light 
^^>  free  bowels,  cold  locally,  neutral  urine  and  anodvue  mixtures, 
exactly  as  suggested  in  fuUy  established  cases  of  acute  urethritis  in  tYve 
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toMoyving  paragraphs.  A  soothing  astringent  hand  injection  of  half- 
strength  Ultzmann  is  occasionally  necessary.  The  final  result  is  destruc- 
tion of  the  gonococcus  proved  by  smear  and  culture  exactly  as  was 
their  presence  recognized  at  the  first  call,  also  a  restored  mucosa  proved 
by  the  absence  of  desquamation  and  red  and  white  blood  cells.  The 
whole  procedure  is  strictly  an  analogue  of  Credo's  method  of  treating 
the  eye  of  the  newborn  iiiant.  '^The  1  per  cent,  silver  nitrate  dropped 
into  the  eye  causes  death  of  any  organisms  present  and  induces  a 
moderate  catarrhal  conjunctivitis  whose  irritation  is  allayed  by  local 
applications  of  normal  salt  solution  or  boric  acid  water. 

2.  Method  of  irrigation  requires  one  or  two  treatments  a  day  for 
two  or  three  da>^  in  accordance  with  the  microscopic  findings  and  the 
activity  of  the  response.  The  patient  passes  his  water  to  remove  all 
possible  material  and  the  urethra  is  further  cleansed  by  the  boric  acid 
water  irrigation  of  its  terminal  three  inches,  as  detailed  in  the  method 
of  application.  A  150  c.c.  Janet-Frank  svTinge  and  catheter  are  now 
filled  with  antiseptic  solutions  at  100**  to  110**  F.  and  flushed  through 
the  meatal  three  inches  of  the  canal  from  behind  forward.  Suitable 
strengths  are  somewhat  stronger  than  those  employed  in  the  irrigation 
method  of  the  early  stage  of  true  exudation  because  the  disease  has 
not  yet  penetrated  deeply.    Examples  are: 

Silver  iiitnitc  solution 1  in  5000  to  1  in  3000 

Arfcyrol  solution 3  per  cent,  to  10  per  cent. 

ProtoTfcol  solution 0.5  per  cent,  to  1  per  cent. 

Potassium  permanganate  solution 1  in  2000  to  1  in  1000 

Bicliloride  of  mercur>'  solution 1  in  5000  to  1  in  3000 

The  Stronger  solutions  are  best  on  the  first  day  and  the  weaker 
seIc<*tions  on  the  second  and  third  days,  if  the  reaction  permits.  In 
general  the  earlier  the  case,  the  stronger  and  less  frequent  the  irriga- 
tion within  the  foregoing  limits  which  are  always  safe.  If  the  case  is 
seen  later  but  still  before  the  true  exudation  of  leukoc\tes  comes  with 
pus  cells  more  numerous,  epithelia  more  fre<iuent,  a  few  red  blood 
cells  and  a  mucopurulent  instead  of  a  mucous  stickiness,  as  is  the  case 
on  the  se<*on(l  or  third  day,  then  the  irrigations  may  be  a  little  weaker, 
more  copious  and  given  twice  daily.  The  immeiliate  results  should  be 
disapi)earance  of  the  gonococci  with  a  ^>ecrondary  mild  catarrh,  exactly 
as  in  the  method  of  application  in  its  nature  and  treatment  and  the 
end-r(»sults  are  complete  r(*storation  of  the  mucosa.  If  the  gonococci 
pt»rsist  after  the  thin!  day  of  such  treatment  it  may  Ik*  regarded  as  a 
failure  and  the  standard  continuous  mcthcKi  of  treating  the  disease 
should  be  undertaken. 

The  author's  exixTience  with  social  prophylaxis  (lui)licates  that  of 
every  other  ol>server  to  the  etFect  that  printwl  circulars  or  leaflets  of 
instruction  an*  of  InMicfit  and  that  castas  within  wedl(Hrk  are  usually 
su<*<-cssfiiK  csiK»cially  among  intelligent  patients  who  after  explanation 
comprehend  and  rcinemIxT  instructions  and  then  follow  them  out. 
It  is  unjKJssible  to  say  anything  worth  while  about  the  unintelligent. 
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t/and  Method. — This  is  also  an  irrigation  method  and  fa  fuUy 
described  under  the  standard  treatment  of  urethritis  by  irrigation 
(page  64).  Its  cautions  are  four — which  are  that  the  patient  must 
always  urinate  first,  that  the  irrigation  must  readi  only  the  anterior 
urethra,  that  the  temperature  must  be  moderately  hot,  from  100°  to 
'10°  F.,  and  that  the  concentration  must  be  relatively  weak,  1  in  8000 
to  1  in  4000  watery  solution  of  potassium  permanganate  in  water,  and 
that  the  repetition  should  be  not  more  than  twice  daily. 


FiO-  7- — AfBorted  syringes.  A.  triumph  two-dram  asbeotOB  packed  all  glass  syrings 
r  patient's  use,  with  box,  B,-  C,  patient's  urethral  hand  syringe,  with  rubber  bulb 
lector;  D,  acme  subpieputial  syTiaKe.  with  long  rubbsr  tip,  glass  barrol,  metal  cap, 
gy»  juoton  aiul  cotton  pacldug;  B,  triumph  all  glass  asbestos  packed,  long  tip  modti ; 
f,  Haydan  metal  mounted  f^aas  barrel  leather  packed  ooiiA  point  instillation  Byringe, 
liith  dmulder  made  flat  by  the  author  to  prevent  rolling. 

3.  InetUlation  and  RekrUion  Method. — Ballenger*  denominates  this 
the  "Sealing-in  Abortive  Treatment  of  Beginning  Gonorrhea,"  seems 
to  be  the  originator  of  it  and  claims  that  "we  have  probably  adminis- 
tered 4500  of  these  treatments  during  the  past  four  years  and  have 
M\'er  aeen  a  stricture  or  any  other  harmful  results  produced  by  them," 
Its  basis  of  success  is  application  during  the  first  twenty-four  to  forty- 
eigbt  hours  of  the  disease  of  5  per  cent,  freshly  prepared  argyrol  solu- 
tion once  daily  for  five  days  with  retention  for  at  least  six  hours  by 

>  Genito-urinary  Diseases  and  SyphOis,  IQIS,  pp.  16-21, 
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means  of  a  coUodioo  cap  upon  the  glans.  The  oi^anisms  are  i'^<^^^ 
and  destroyed  throughout  the  ten^  and  depth  of  the  infected  af^^ 
at  this  early  stage  and  gonococci,  staphylococci,  colon  badlli  aB'' 
pseudogonococci  are  equally  well  destroyed.  No  harm  to  the  inflam- 
mation occurs  if  the  method  fails.  Its  basis  of  failure  is  intercourse 
during  the  incubation  period,  a  prolonged  incubation,  early  follicular 
abscess  or  involvement,  and  any  form  of  other  treatment  such  as 
irrigation,  instrumentation  and  deep  injection,  because  sudi  invite 
extension  of  the  infection  beyond  the  zone  benefited  by  the  sealed-in 
instillation. 


■■"^^ = ^- ,  =  ==, 


In  the  technic  the  patient's  bladder  must  be  empty  and  kept  as  Httle 
active  as  possible  by  greatly  limited  fluids  and  food  during  the  period 
of  retention,  which  is  about  six  hours  each  day  for  five  days.  In  the 
recumbent  position,  the  glans  penis  is  carefully  cleaned,  dried  and 
surrounded  with  a  sterilized  towel.  With  a  cone  point  urethral  syringe 
25  minims  and  no  inore  of  a  5  per  cent,  watery  solution  of  argyrol  are 
gently  instilled  into  the  anterior  urethra  in  all  cases  except  those 
which  are  seen  on  the  second  or  third  instead  of  the  first  day.    In  these 
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palienta  the  medicine  is  gently  massaged  backward  in  order  to  provide 
contact  with  the  more  extensive  infection  of  the  mucosa.  As  the 
sjiinge  is  removed,  and  while  the  massage  is  performed  if  done,  the 
meatus  is  compressed  shut  from  side  to  aide,  dried  carefully  with 
the  towel  and  then  covered  with  a  plug  of  noneontractile  collodion 
((',  S.  P,),  which  dries  while  the  urethra  is  still  kept  closed. 

The  patient  is  now  allowed  to  go  home  and  to  observe  the  following 
strict  precautions:  abstinence  from  violent  exercise,  fluid  and  food, 
except  in  moderation,  and  sexual  stimulation.    At  the  end  of  about 


ax  hours  the  collodion  plug  is  removed  by  softening  it  with  acetone 
or  by  pulling  it  oil  by  means  of  the  cotton  handle  secured  at  one  edge 
but  always  away  from  the  meatus  because  if  the  cotton  handle  reaches 
the  meatus  it  will  drain  off  the  argyrol.  After  the  plug  is  removed, 
the  patient  drinks  copiously  of  alkaline  water  so  as  to  flush  out  the  canal 
with  neutral  urine  and  to  relieve  the  chemical  and  mechanical  Irrita- 
tion essentially  secondary  to  this  procedure.  The  following  day  for  a 
•'rief  period  he  takes  little  fluid  or  food  so  as  to  limit  the  excretion  ol 
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urine  and  so  as  not  to  interfere  with  the  treatment  and  then  reports 
for  the  second  application.    This  procedure  is  repeated  once  a  day  for 
five  days.    The  presence  of  the  gonococcus  at  this  time  usually  indi- 
cates failure  and  resort  to  the  standard  methods  of  treatment.    While 
the  arg>Tol  is  retained  it  is  well  to  have  the  patient  wear  a  light  cotton 
dressing  for  the  discovery  of  leakage  if  the  collodion  breaks  or  loosens. 
Beginning  the  treatment  with  5  per  cent,  solution,  gradual  decrease  in 
the  strength  to  3  or  2  per  cent,  may  be  followed  especially  if  the  chemical 
reaction  seems  activ'e.    Relapses  of  the  urethritis  after  the  five  days 
of  treatment  are  over  mean  failure  of  penetration  or  extension  of  the 
argyrol  to  coincide  \\ith  the  zone  of  infection  and  may  be  checked,  if 
not  violent,  by  a  repetition  of  the  procedure  before  the  standard  treat- 
ment is  undertaken.    The  technical  difficulties  of  this  method  are  not 
insurmountable  and  Ballenger  recommends  that  the  beginner  acquire 
skill  by  trying  it  on  chronic  cases  which  are  in  no  wise  adversely 
influenced  by  it. 

Afterireatmeni — These  measures  in  Ballenger's  method  are  only 
observation  to  see  that  the  medicatioa  has  not  induced  a  chemical 
urethritis  which  should  be  treated  as  shoAMi  under  the  subject  of  Trau- 
matic Urethritis  (page  305) . 

Cure, — ^This  term  involves  relief  of  the  infection  and  therefore 
freedom  from  any  of  its  developments. 

4.  DisapjmjTfd  Abortive  Meihxls  are  the  urethral  dressing,  as  recom- 
mended by  Boureau,*  and  urethral  bougies.  Both  these  are  medicated, 
but  the  cotton  or  gauze  in  the  former  and  the  gelatin  in  the  latter 
a<*t  as  foreign  bodies,  irritate  the  mucosa  and  ex(»ite  rather  than  check 
the  infection.  Scrubbing  of  the  urethra  with  a  brush,  such  as  is  used 
for  tul)es,  suggested  by  Iluguet,^  only  denudes  the  epithelium,  which 
is  exactlv  what  the  gonoccwc^us  does  and  therefore  only  leads  to  its 
rapid  extension,  although  the  theory  was  that  of  alfording  penetra- 
tion of  antiseptics  to  the  deeper  layers  of  epithelium  into  which  this 
organism  penetrates. 

Coratiye  Treatment. — CUissificaium, — As  in  ever>'  chapter  concerned 
with  clinical  features  and  complications,  anterior  and  posterior  ure- 
thritis will  l)e  separately  considered  and  the  gonococcal  infection  will 
be  regardwl  as  the  t>i)e  and  other  forms  will  l)e  described  thereafter, 
with  their  variations. 

Case  Records. — No  case  may  l)e  comprehensively  and  systemically 
followed  without  office  reconls.  The  author  s'  history  charts  are  shown 
in  Figs.  8  and  9.  Symptoms  and  remedies  appear  in  the  left-hand 
column,  dates  are  at  the  top  of  the  small  columns  and  progress  is 
algebraically  indicated  in  them. 

yjethmls  are  two — (1)  the  conservative  expectant  or  antiphlogistic 
method,  which  is  the  older,  and  (2)  the  irrigation  or  Janet  treatment, 
which  is  the  newer.    Each  has  its  strong  advocates. 

>  Moscow  International  ConscroM.  1HD7.  «  Thdae  de  Paris,  1888. 

>  Tr.  Am.  Urol.  Aaan.,  1913,  p.  163. 
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Anterior  Oonocoecal  Acute  ITrefhritis. — Ck>nservatiy6  Method. — ^This 
treatment  is  also  called  expectant  because  the  various  stages  of  the  dis- 
ease are  awaited  in  their  development  before  additional  measures  are 
adopted,  likewise  antiphlogistic  because  it  gives  particular  attention 
to  the  local  and  systemic  febrUe  characters  of  the  lesion.    Its  aims  in 
general  are  those  of  treating  the  acute  and  early  establishment  diflFer- 
ently  from  the  subacute  later  and  declining  period,  to  the  degree  that 
in  the  fonner  no  antiseptics  are  locally  applied  to  the  urethra  by  hand 
injection  or  irrigation  while  these  measures  feature  the  latter  period. 
The  advantages  are  that  it  is  the  method  of  least  disturbance  of  Nature's 
processes  concerning  the  inflammation,  the  plan  of  fewest  complica- 
tions induced  by  overtreatment,  the  procedure  of  greatest  safety  for 
the  inexperienced  nonspecialist,  the  treatment  of  least  meddling  and 
the  management  of  fullest  respect  for  the  course  and  stages  of  the 
disease,  with  minimal  interruption  and  interference.    Its  disadvantages 
are  delayed  antiseptic  attack  on  the  gonococci,  the  relatively  slower 
though  more  gentle  uncomplicated  course  of  the  disease  and  the  dis- 
satisfaction of  many  patients,  with  the  fact  that  "nothing  is  being 
done"  during  the  first  two  weeks. 

Stages  of  incubation  and  invasion  are  managed  as  set  forth  in  the 
paragraphs  on  Prophylactic  and  Abortive  Treatment  on  page  47,  and 
^ill  not  be  further  discussed  here. 

Stcige  of  esiahlishment  requires  attention  to  the  general  details  of 
management  and  internal  and  local  medicinal  measures. 

The  dressing  of  choice  is  a  piece  of  gauze  about  6  inches  square,  with 
a  small  hole  cut  at  its  center  through  which  the  glans  penis  is  passed 
a^fter  retraction  of  the  foreskin.    With  the  gauze  resting  in  the  corona 
tne  foreskin  is  replaced,  thus  leaving  a  loose  apron  which  does  not  im- 
prison the  discharge  within  the  urethra.    The  preliminary  and  final 
adjustments  of  this  dressing  are  shown  in  Figs.  10  and  11.    This  dress- 
ing should  not  be  allowed  to  adhere  to  the  meatus  and  glans  and  should 
^  changed  approximately  at  every  urination,  at  least  every  two  or 
^hree  hours  by  day  and  once  or  twice  at  night  during  wakefulness. 
1^  the  circumcized  and  patients  without  average  foreskins  a  larger 
piece  of  gauze  may  be  prepared  with  a  hole  through  which  the  penis 
Passes  freely,  whose  margins  are  pinned  on  each  side  of  the  penile 
ppenmg  in  the  suspensory  bandage.    The  wearing  of  a  cotton  plug 
"^ide  the  foreskin  and  against  the  meatus  is    to  be  condemned 
^<^use  it  holds  the  discharge  inside  the  urethra  and  directly  defeats 
Nature's  aim  at  cure  of  the  disease  by  the  free  production  and  [dis- 
^Wge  of  pus  and  gonococci  which  by  retention  are  favored  in  their 
characteristic  powers  of  penetration.    The  patient  cannot  understand 
"^s  result  too  well.   So-called  "  gonococcal  penile  hags*'  are  not  advised 
^ess  several  are  purchased  so  Aat  only  clean  ones,  free  of  dry  or  moist 
pus,  are  in  use  and  also  unless  they  are  large  enough  and  hung  low 
enough  to  prevent  the  meatus  from  resting  on  the  cotton  at  the  bottom 
and  thus  again  being  plugged.    Muslin  or  linen  bags  do  not  sweat  the 
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parts  as  much  as  rubber  ones.    It  is  well  known  that  heat  and  moi: 
favor  multiplication  of  organisms. 

Prophylaxis  is  important  and  in  this  connection  differs  from 
introducing  this  chapter  and  is  concerned  with  the  eyes  of  the  pa 
and  infection  of  innocent  associates.  The  eyes  are  guarded  fw)m 
tamination  by  the  simple  rule  of  great  cleanliness  of  the  hands,  es 
ally  the  finger-nails,  which  should  be  carefully  cleaned  whenevci 
patient  uses  the  toilet  or  in  any  way  treats  his  disease,  A  curious  i 
to  be  corrected  is  that  by  which  many  patients  wash  their  hands  b 
they  adjust  their  clothing,  which  is  at  least  theoretically  always 
taminated,  and  therefore  again  renders  their  fingers  dangerous  tt 


Fio.  10. — Game  dreaainfi  during  the  ncute  stage;  the  elAim  is  pxsKcd  through  the 
to  the  Buliua  with  the  toreBlciii  fully  n-tracted. 

eyes.  The  hands  should  be  washed  last  after  every  other  detail  has 
provided  for.  The  patient's  associates  are  protected  by  having 
as  far  as  possible,  sleep  alone  and  use  .ieparate  toilet  articles,  espei 
such  as  come  into  contact  with  his  hands,  l>ody  and  face,  no 
towels,  wash-cloths,  handkerchiefs,  najikins  and  the  like.  All  drcs 
should  be  placed  in  cheap  begs  or  envclo]>eB  and  burned — a  plan  \ 
permits  the  business  man  to  seal  his  dressings  up  until  he  reaches  I 
for  their  destruction.  Nothing  that  is  insoluble  in  water  should 
be  thrown  down  a  toilet,  so  that  such  disposal  of  c-otton  and  ( 
should  never  be  attempted  because  they  stop  up  plumbing  i 
Similarly,  sjTinges  and  other  appliances  should  be  kept  apart,  an 
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°^t  type  of  the  former  is  now  sold  in  wooden  boxes,  which  keep  them 
f^y  from  the  lining  of  pockets  and  handkerchiefs  therein  (Fig.  7, 

^'wifeiMiit.^This  topic  is  discussed  and  detailed  in  Chapter  IX, 
'tile subject  of  General  Principles  of  Treatment  on  page  483. 
reflets  and  pamphlets  of  instruction  such  as  the  following  cover  all 
^.ground  clearly.  It  has  been  used  by  the  author  for  many  years  in 
"cal  practice  and  is  founded  on  one  by  the  late  Pollen  Cabot.'  In 
■'ate  practice  a  reprint  of  the  author's  article  is  given  to  patients, 
^tnietions  on  Gonorrhea."' 

fedicinal  measures  include  those  for  local  and  systemic  adminis- 
'01  anci  for  pathologic  and  symptomatic  indications. 


^0-  ^\- — BspTesenUi  the  gauie  g&therod  in  front  of  the  glac 
^lU  iBchariie  held  closed  for  receiving  the  pus.  The  forea 
g^  OUR  the  liana  and  the  gsuie  to  hold  it  in  place. 

I«al  subjective  symptoms  have  been  given  in  the  clinical  sections 
(p»ge  34)  as  pain,  urinar>'  disturbances,  chords  and  discharge.  The 
folrowing  suggestions  apply  to  each  in  turn: 

'oe  pain,  by  local  treatment,  is  relieved  by  hot  baths  to  withdraw 
""gestion  from  the  urethral  mucosa,  consisting  in  penile,  sitting  and 

j'ht  ImportaDce  of  Sygtematic   Education  of   Hospital  a,ad    Dispensaiy  Patieota 
"Jptsd  with  Venereal  Diseaae,  1907. 
^twglsUnd  Med.  Jour.,  October,  1907,  i,  411. 
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even  body  baths,  of  a  temperature  to  produce  redness  of  the  skin 

and  continued  fifteen  to  thirty  minutes  imtil  pain  is  alleviated.    When 

a  special  tub  is  not  available  the  effect  of  a  sitting  bath  is  obtained  by 

drawing  twelve  inches  of  hot  water  in  a  common  tub  and  by  having  the 

patient  sit  in  the  water  with  his  legs  extended.    All  baths  should  be 

taken  at  night,  so  that  the  patient  may  step  from  the  tub  into  bed, 

otherwise  chilling  of  the  surface  will  augment  the  disease  and  perhaps 

add  a  severe  cold.    When  heat  fails,  cold  in  the  form  of  an  ice-bag 

appKed  to  the  pubic  region  or  perineum  or  of  a  wet  dressing  kept  on  the 

penis  is  of  service.    Through  internal  administration  neutral  copious 

urine  avoids  the  pain  caused  by  acidity,  tends  to  limit  the  inflammation, 

•    so  that  chordee  may  be  escaped,  and  flushes  out  the  discharge.  Litmus 

paper  must  be  used  to  show  neutrality.    The  following  formulas  are  of 

service  in  neutralizing  the  urine  and  increasing  its  flow  in  addition  to 

the  various  drinks  stated  under  that  heading: 

J^ — Bicarbonate  of  soda,  in  tablet  or  powder,  grains  5  to  20  three  times  a  day. 

9 — ^Bicarbonate  of  potash 30  grammes  (1  ounce) 

Tincture  of  hyoscyamus 15  grammes  (J  ounce) 

DisUUed  water  up  to 240  grammes  (8  ounces) 

Mis,  make  a  solution  and  mark: 

One  tablespoonful  in  a  small  glass  of  water  three  times  a  day,  two  hours  after  eating. 

I| — Salicylate  of  soda 0.75  grammes  (12  grains) 

Bicarbonate  of  soda 0.75  grammes  (12  grains) 

Bencoate  of  soda 0.75  grammes  (12  grains) 

Mix,  make  a  powder  and  mdrk: 

Take  1  powder  with  a  glass  of  water  three  times  a  day,  two  hours  after  eating. 

Such  combination  may  be  directed  as  a  powder  three  times  a  day,  or 
with  any  one  or  two  of  the  ingredients  omitted,  it  is  very  serviceable, 
or  it  may  be  made  into  a  solution  witli  a  tablespoonful  dose.  Milk, 
either  ordinary,  predigested  or  fermented,  and  alkaline  mineral  waters, 
such  as  Vichy,  are  very  acceptable  and  useful  either  alone  and  separate 
or  mixed  in  equal  or  other  proportions. 

Avoidance  of  sexual  excitement,  direct  and  indirect,  by  eliminating 
its  congestion  reduces  the  pain  of  erection  and  of  ejaculation  and 
blood-letting  in  the  form  of  several  leeches  applied  to  the  perineum  but 
not  to  the  penis  or  scrotum  may  be  employed  in  extreme  pain  of  con- 
gestion and  edema,  with  obstruction  and  retention  of  urine. 

Urinary  disturbances  are  frequency,  altered  stream  and  acute  reten- 
tion.  Frequency  is  benefited  by  limiting  the  intake  of  fluids  to  moder- 
ation, so  that  urination  occurs  not  more  frequently  than  once  every 
Kour  or  preferably  every  two  hours.    Constipation  by  congesting  the 
prostate  may  also  cause  frequency  without  the  presence  of  posterior 
urethritis.    Altered  stream  is  usually  due  to  edema  and  is  benefited  by 
hydrotherapy — penile,  hip  and  body  baths — in  the  earlier  periods  and 
in  the  later  periods  by  properly  selected  and  applied  hand  injections. 
Acute  retention  is  dealt  with  in  its  own  section  (page  78),  but  in  mild 
forms  is  released  by  the  hot  baths  and  anodynes  and  antispasmodics,  ol 


58  ACUTE  URETHRITIS 

which  none  are  better  than  Magendie^s  solution  of  morphin,  minims  G 
to  8,  h^'podermically,  for  definite  cases,  or  codein  sulphate,  grain  i  to  1, 
by  mouth,  every  five  hours,  or  an  opium  suppository,  grain  i  to  1,  once 
or  twice  a  day.  The  advent  of  intense  retention  requires  relief  of  the 
bladder  by  suprapubic  aspiration  with  a  long  medium  caliber  needle. 
Catheterization  in  any  form  whatever  is  absolutelv  forbidden,  for  fear 
of  infecting  the  bladder. 

The  chordae  is  possibly  prevented  by  all  the  means  suggested  for 
allaying  inflanunation  and  edema  in  the  prevention  of  pain,  of  whidi 
chordae  may  be  regarded  as  one  manifestation.  Cleanliness  of  the 
foreskin,  freedom  from  tight  gauze  dressings  about  the  glans,  proper 
fitting  of  the  suspensory  bandage,  regular  easy  evacuation  of  the 
bowels,  rest  and  quiet  in  avoidance  of  the  congestion  of  exercise  and 
that  of  errors  in  diet,  drink  and  sexuality,  and  finally  the  use  of  light 
and  loose  sleeping  apparel  and  bed-clothing,  all  remove  sources  of  reflex 
disturbance  and  irritation,  and  with  these  the  tendency  to  partial  or 
complete  erection.  It  is  alleviated  by  hot  baths  applied  to  the  penis 
and  hips  as  decongestants  and  sometimes  by  the  ice-bag  when  heat 
fails.  ()f  service  are  the  opium  sup|>ository ,  grain  ^  to  1 ,  before  retiring, 
and  anodynes,  such  as  the  bromide  of  camphor,  grains  10  to  15,  at 
night,  or  smaller  doses  three  times  daily;  codein,  grains  \  to  1,  before 
bedtime,  or  less  at  regular  diurnal  interv^als,  and  the  bromide  of  soda 
and  bromide  of  potash,  grains  10  to  20  each,  an  hour  before  bedtime. 
Antipyrin,  with  or  witliout  opiiun  pnxlucts,  both  in  moderation,  are 
recommended  such  as: 

I^ — Antipyrine 0 . 2  to  0 . 3  Krammo  (3  to  5  Krains) 

Codein  sulphate 0.016  to  0.032  gramme  (Kraina  I  to  |) 

Mix,  make  one  pill  and  mark: 

One  pill  three  times  a  day  or  two  or  three  pills  before  retiring. 

I| — Brtmiidc  of  potash 1 .0  gramme  (15  grains) 

Bromide  of  soda 1  gramme  (1ft  grains) 

Distilled  water  up  to 8  c.c.     (  2  drams) 

Mix,  make  a  solution  an<l  mark: 

Two  teaspoonfuls  at  night  before  retiring  or  one  tliree  times  a  day  in  a  half-glaas  of 
water,  two  hours  after  eating. 

Phenacetin  in  doses  of  0.3  to  0.6  gramme  (grains  5  to  10),  once  or  twice 
a  day,  is  a  good  anodyne  and  circulator^'  sedative,  and  the  author  has 
had  excellent  results  in  sthenic  patients,  with  tablet  triturates  contain- 
ing from  \  to  1  minim  of  fluidextract  of  aconite,  ever>'  one  or  two  hours, 
until  the  slightest  sign  of  physiological  action,  as  sweating,  relaxation 
or  tickling  of  the  finger-tips  or  tongue  appears  or  until  three  or  four 
doses  have  l)een  taken.  Inhibition  of  the  erection  is  sometimes  possible 
by  grasping  the  thighs  near  the  groin  over  the  adductor  mu.scles  in 
which  the  cniral  branch  of  the  genitocrural  nerve  lies  until  slight  pain 
is  pnKluced.  Thus  inhibitory  impulses  are  set  up  in  the  genital  branch, 
which  often  checks  the  erection  at  its  very  onset. 

The  discharge  in  the  acute  peri(Ml  is  left  alone  locally  in  the  expectant 
treatment  until  the  severity  of  the  symptoms  begins  to  decline,  but 
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is  influenced,  of  course,  by  the  general  management  and  methods  just 
described.  Therefore  the  local  measures  against  this  symptom  are 
noted  in  later  paragraphs. 

Systemic  subjective  symptoms  have  been  listed  elsewhere  (page  34), 
as  anorexia,  constipation,  anemia,  depression,  prostration,  chilliness, 
fever  and  insomnia,  var>'ing  in  severity  so  that  in  mild  cases  they  are 
hardly  discernible.  Anorexia,  constipation  and  anemia  are  all  benefited 
by  good  diet  and  rhubarb  and  soda  mixture  (U.  S.  P.)  in  1  to  2  teaspoon- 
ful  doses  three  times  a  day.  The  soda  is  of  benefit  to  the  acid  urine, 
but  the  rhubarb  may  irritate  the  inflammation.  In  such  event  simple 
bitters  or  digestants  and  cathartics  are  required.  This  old-time  remedy 
is  a  good  corrigent  of  the  digestive  disturbance  of  many  of  the  other 
medicines  required  by  the  s^nnptoms.  Depression  and  prostration  call 
for  moral  assurance,  establishment  of  confidence  of  relief  and  either 
mild  stimulation,  with  strj'chnin,  for  example,  or  sedation  with 
bromides.  Chilliness  and  fever  suggest  rest  in  bed,  evacuation  of  the 
bowels,  opening  of  the  skin,  light  diet  and  Dover's  powder,  grains  5  to 
10,  at  night,  and  insomnia  is  reached  with  the  hot  or  cold  bath  and  very 
mild  hypnotics,  of  which  none  is  to  be  preferred  to  increase  of  the 
bromides,  perhaps  already  being  administered  for  the  pain  and  chordae. 
Overmedication  may  easily  ensue  upon  too  much  attention  to  these 
subjective  s\Tnptoms,  which  commonly  last  a  few  days  at  the  most  and 
Q'sappear  under  nature's  own  processes.  Intense  infection,  however, 
'"^y  require  great  judgment  in  these  as  well  as  other  particulars. 

Objective  local  symptoms  have  been  detailed  in  other  pages  as  red- 

^ess,  edema  and  infiltration  of  the  meatus,  foreskin  and  urethra, 

^Jinphangitis  and  discharge.    Redness  and  edema  are  not  preventable, 

^^^  greatly  benefited  by  cleanliness  and  all  the  measures  previously 

^^^ribed  for  the  pain  and  congestion.    Lesions  of  the  foreskin  may 

^  prevented  by  prophylactic  measures  of  cleanliness  and  antiseptic 

^^^hing.    Lymphangeitis  and  l^onphadenitis  commonly  rest  on  lesions 

*^*  the  foreskin,  such  as  phimosis,  paraphimosis,  excoriating  balano- 

^^thitis  and  the  pocketing  of  pus.    Soap  and  water  and  antiseptic 

^l^^nsing  are  preventives  if  the  foreskin  is  retractable,  followed  by 

^^^   application  of  drying  powders,  of  which  none  are  better  than 

^^^rious  combinations  of  thymol  iodid,  boric  acid  and  bismuth  sub- 

^Uate.  If  the  foreskin  is  not  retractable,  then  subpreputial  irrigations  as 

^^cribed  on  pages  86  and  97,  under  the  complication  phimosis  and  hand 

Jy^jections  of  mild  antiseptics  are  indicated.    Tincture  of  iodin  painted 

*^^htly  over  the  inflamed  trunks  and  glands  is  of  service  if  applied  in 

^ne  morning,  as  in  the  evening  the  irritation  may  cause  wakefulness. 

^  Discharge  is  so  largely  a  local  condition  that  it  is  hardly  influenced 

dii'ectly  by  internal  medication.    The  urinary  antiseptics,  therefore, 

wgely  fail  against  the  gonococcus  because  the  organism  is  beneath 

the  surface  of  the  mucosa,  where  it  does  its  harm  and  from  which  it  is 

cast  off  by  the  exfoliation  of  epithelia  and  the  diapedesis  of  leukoc}i:es 

tt^  the  formation  of  pus.    These  urinary  cleansing  agents  are  available 

only  in  the  kidneys,  where  the  pus  is  present  at  the  point  ol  secretioiv 
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of  the  urine  or  in  the  pelves  of  the  kidneys  and  the  bladder,  where  for 
a  relatively  long  time  they  are  in  contact  with  the  infecting  organisms, 
but  in  the  urethra  the  outflow  of  ludne  is  so  brief  that  the  contact 
between  the  two  is  insufficient.  The  following  are  the  antiseptics 
usually  employed: 

I^ — Hexamethylenamin 0.5  gramme   (7.5fcnun8) 

Alone  or  combined  with 

Sodium  bensoate 0.5  gramme   (7.5  grains) 

Distilled  water  up  to 4.0  grammes  (1  dram) 

Mix,  make  a  solution  and  mark: 

One  teaspoonful  in  a  half-glass  of  water  every  four  hours  or  three  times  a  day,  two 
hours  after  eating. 

The  benzoate  of  soda  is  an  adjuvant  of  the  germicidal  action  and  a 
corrigent  of  the  irritating  action  of  the  hexamethylenamin. 

I^ — Salol        0.3  gramme   (5  grains^ 

Mark :  One  tablet  or  powder  with  a  glassful  of  water  every  four  hours. 

I) — Sodium  salicylate 0.3  gramme    (5  grains) 

Distilled  water  up  to 4.0  grammes  (1  dram) 

Mix,  make  a  solution  and  mark: 

One  teaspoonful  in  a  half-glass  of  water  every  four  hours  or  three  times  a  day.  two 
hours  after  eating 

Bensoate  of  soda  or  solol  may  be  added,  either  or  both,  if  desired. 


The  stage  of  decline  is  marked  by  definite  subjective  relief  and  objec- 
tive improvement  in  all  symptoms,  especially  that  of  the  urine  in  the 
multiple-glass  tests.  In  a  word,  it  is  the  time  of  progressing  quies- 
cence and  beginning  control  of  the  infection  by  natiu^'s  own  processes. 
It  is  also  the  preferred  i)eriod  for  instituting  local  treatment  of  the 
urethra  as  a  diseased  anatomical  entity. 

The  local  measures  are  either  ham!  injections,  office  irrigations  or 
both  combined  and  are  employed  in  the  urethra  only  in  the  declining 
stage,  when  both  the  suffering  and  the  pus  are  definitely  less  active, 
which  means  toward  the  end  of  the  second  to  the  third  week  in  mild 
cases  and  of  the  third  to  the  fifth  week  in  severe  cases.  It  is  the 
sNinptoms  and  not  the  elapsed  time  which  determine,  and  there  must 
be  fewer  gonococci,  pus  and  exfoliated  epithelial  cells  under  the  micro- 
scope, and  glass  1  of  urine  must  be  less  densely  turbid  and  glass  2 
clear  or  nearly  clear  respectively  in  the  mild  and  marked  cases. 

The  methods  are.  as  stated,  three:  (1)  Hand  injections,  by  which 
the  patient  with  a  small  syringe  medicates  his  own  urethra;  (2)  irri- 
gations, with  catheter  and  bladder  s\Tinge,  by  which  the  physician 
from  behnid  forward  flu.shes  the  urethra;  and  (3)  both  hand  injections 
and  irrigations  a)mbine<l,  l>ecause  it  is  rart^ly  possible  to  have  the 
patient  call  with  sufficient  frequency  to  have  the  irrigation  alone  of 
tenninal  value.  ^Fhe  local  action  is  antis(»ptie,  astringent  and  stimu- 
lating, which  succeed  each  other  as  the  cast*  progresses,  so  as  to  cor- 
respond with  the  periods  of  infection  with  gonococci  numerous,  then 
that  of  declining  symptoms  and  mucopurulence,  with  fewer  or  absent 
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x»cci,  and  finally  that  of  more  or  less  indolent  mucous  discharge, 
tituting  the  terminal  period  and  requiring  stimulation  for  cure.  The 
cations  are  therefore:  (1)  To  interfere  with  and  depreciate  least 
uie'sown  processes  of  repair  during  all  periods  of  the  disease;  (2) 
romote  and  stimulate  most  Nature's  defensive  properties  against 
organisms  and  their  toxins;  and  (3)  to  determine  the  limits-of 
•ficial  influence  of  treatment  as  to  the  disease  process  as  a  whole, 
icse  three  elements  mav  he  met  then  rational  treatment  will  be  the 
It. 


■  12.— Anterior  inigalioD.  The  patient  holds  the  baain  and  hU  penia  while 
■Mt-Frank  gyriiiRe  resta  on  the  baaio  and  IB  cunncctcd  with  the  catheter  passed  iDto 
^thra  to  the  desired  distance  and  held  (rem  alippiDg  by  the  forceps.  The  h^tc  of 
thnwn  over  the  penis  and  catheter  prevents  ail  splash  and  spatter  and  oonducta 
tum  flow  into  the  basin.    (Original,) 

^d  injections  have  verj-  definite  restrictions  and  service.    The 

Binary  instructions  are  contained  in  the  following  rules  in  the 

^r'a  article  published  elsewhere;' 

'**,  always  urinate  before  taking  the  injection,  in  order  to  wash 

.•eh  pus  from  the  urethra  as  possible. 

<*nd,  never  use  force  in  taking  the  injections,  but  rather,  on  the 

*-ry,  he  as  gentle  as  possible. 

'"<i,  never  use  a  syringe  that  does  not  work  smoothly,  because 

dicing"  syringe  prevents  gentleness. 

'  Pedersen,  V.  C;  Instruction  on  Gonoirbea,  loo.  cit. 
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Fourth,  never  use  more  than  one  syringeful  at  one  injection  i 
specially  ordered  by  the  doctor. 

Fifth,  fill  the  syringe,  hold  it  tightly  against  the  mouth  of  the 
and  gently  fill  the  passage  until  it  feels  as  full  as  it  does  when  uri 
passing  through  it.  In  other  words,  no  pressure  greater  than  Nat 
own  during  the  act  of  urination  is  either  necessary  or  desirable. 

Sirth,  hold  the  injection  in  five  or  ten  minutes  by  the  watch  (tin 
be  specified  by  the  physician). 


Flo.  13. — Anterior  instillation.  The  patient  hiilds  the  Itisin  beneath  and  fnm 
penis,  which  reals  asainst  the  sorotuni.  The  hands  of  the  gper.itor  support  the  a. 
and  catheter,  with  the  forceps  agaiost  slipping  duriag  the  instillation.    (Original. 


Serenth,  after  cure,  never  loan  the  syringe  to  anyone  else  but  ri 
destroy  it  in  order  to  avoid  poisoning  anybodj-  with  it. 

Eighth  (omitted  from  the  article  quoted),  begin  with  one  or 
injections  a  day  as  directed  by  the  doctor  and  do  not  Increast 
number  of  injections  without  his  knowledge  or  ortlers. 

These  eight  simple  rules  should  be  printed  on  a  slip  of  paper 
handed  to  the  patient,  with  suitable  explunatioTis  iiud  injunctions  i 
the  proper  time  for  beginning  this  treiitmcnt  is  at  hand.  If  the; 
included  in  the  original  circular  of  instructinn  many  patients  of  " : 
and  previous  dispositions"  begin  to  use  the  hand  injections  too  i 
and  then  blame  the  physician  for  the  results  which  they  thems 
invite  by  such  self-treatment. 
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The  special  syringe  insisted  on  by  the  author  is  depicted  in  Fig.  61. 
Its  size  is  so  small  (2  drams)  that  too  much  fluid  cannot  be  injected 
into  the  average  urethra.  Its  all-glass  construction  renders  it  steriliz- 
able  by  boiling  and  its  wooden  container  is  a  prophylactic  against 
contaminating  pockets  and  their  contents  or  other  utensils  on  shelves 
besides  the  syringe. 

The  limit  of  injections  is  to  the  anterior  urethra  alone  so  far  as  possi- 
ble. Hence  the  patient  should  understand  that  his  disease  is  located 
in  the  anterior  urethra  which  alone  should  be  injected  with  the  medi- 
cine and  that  this  result  is  obtainable  by  the  use  of  small  quantities 
and  great  gentleness,  leaving  Nature  to  carry  the  fluid  along  the 
mucosa  as  she  will  by  capillary  attraction  between  the  walls  which  are 
in  apposition.  He  should  also  comprehend  that  forcible  injection 
traumatizes  and  irritates  the  mucosa  and  extends  the  infection.  His 
"frenzy  for  quick  cure"  should  be  quieted  in  every  possible  way. 

The  frequency  of  injections  in  the  author's  practice  is  at  first  twice  a 
day  for  one  or  two  days,  then  three  times,  and  by  slow  increase  finally 
six  times  a  day — in  other  words,  about  every  two  or  three  hours  of 
^e  waking  period  or,  what  is  usually  the  same  thing,  after  each  urina- 
tion unless  there  are  contraindications.    Office  catheter-and-syringe 
''Tigations  are  given  properly  balanced  between  these  hand  injections. 
Each  irrigation  is  regarded  as  supplanting  one  hand  injection.     If 
therefore  the  patient  is  taking  four  injections  at  home  and  one  office 
^^^gation  these  measures  are  regarded  as  the  equivalent  of  five  similar 
^^■^^atments  in  a  day.    If  more  than  one  oflSce  irrigation  is  desirable, 
^^^^  example,  one  each  night  and  morning,  then  the  patient  omits  the 
'^nd  injection  for  the  corresponding  time.    This  is  important  espe- 
cialjy  when  the  activity  of  treatment  is  decreased,  otherwise  over- 
^•'^atment  with  all  its  disadvantages  will  result. 

The  retention  of  injections  for  five  to  ten  minutes  augments  the  ger- 
J^^cidal  function  of  the  injection  by  bringing  the  antiseptic  into  pro- 
l^^ged  contact  with  the  organisms  as  they  lie  upon  the  epithelia  and 
r^y  jDermitting  it  to  soak  into  and  between  the  epithelia,  where  they 
^yu"k,  and  also  fulfils  the  indication  of  persistent  gentle  action  exactly 
*^ke  that  of  the  protective  faculties  of  the  blood,  which  are  chemically 
^^t  strong  but  act  persistently.  The  urethra  may  be  closed  by  the 
*^gers  of  the  patient  or  by  use  of  one  or  other  of  the  various  urethral 
^'ajnps,  of  which  one  of  the  best  is  that  of  Chetwood.^ 

On  these  points  Taylor*  has  the  following  apt  dictum :    **  It  is  a  good 
'^le  to  begin  i^ith  the  slow  injection  of  about  1  dram  of  fluid,  and 
^hen  to  increase  as  the  tolerance  of  the  urethra  will  admit,  until  a 
s>Tiiigeful  can  be  thrown  into  the  canal  without  any  resistance  what- 
ever.   In  this  way  the  urethra  becomes  accustomed  to  the  operation, 
»^ud  its  walls  can  be  well  acted  upon  by  the  medicated  fluid.'* 

In  the  technic  the  first  step  is  to  evacuate  the  bladder,  cleansing  the 
^tt^hra.    The  patient  rolls  his  shirt  to  his  armpits  and  his  trousers 

» Practice  of  Urology,  1913.  p.  17.  >  Loc.  cit.,  p.  ft^. 
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and  drawers  to  his  knees  and  protects  the  latter  with  paper  o 
towels  from  leakage,  as  many  of  the  valuable  drugs  stain.  ' 
should  also  cover  the  utensils  used.  He  stands  over  a  basin 
urinal  of  a  water-closet,  with  his  legs  conveniently  separated, 
on  the  edge  of  a  chair  with  a  receptacle  on  the  floor  or  sits  fa 
on  a  toilet  seat — all  so  that  leakage  may  be  received.  The  p 
grasped  between  the  fourth  and  fifth  fingers  and  the  pahn,  1 
the  thumb,  index  and  middle  finger  to  manage  the  glans  and  n 
A  smoothly  working  cone-point  syringe  is  pressed  into  the  c 
watertight,  aided  by  the  thumb  and  forefinger;  which  first  op« 
canal  and  then  close  it  against  the  tip  of  the  syringe.  The  direc 
the  instrument  for  outflow  and  the  pressure  against  leakage  m 


Fio.  14. — ImKation  for  the  anterior  urethral  Rlas 
(ori^at).  After  Blaiulard  drapery  (Fi^.  151  h  large  sterile  glaaa  is  held  by  the 
the  upper  end  of  the  Wolbarst  bHsio.  The  left  hand  supports  the  catheter  wi 
peni»  and  mskea  it  coil  within  the  gloss.  The  ritiht  hand  makes  the  irrigatiot 
JaDeUlVaikk  syrioge  aod  the  outflow  is  conducted  by  the  course  of  the  catheter 
into  the  glass  as  shown.  The  author's  seven-glass  test  ia  fully  described  on  pi 
ID  Chapter  VIII,  on  General  Principles  of  Diagnosis. 


acquired  only  with  practice,  as  few  patients  ha\e  the  knack  v 
it.  Gentle  slow  pressure  to  fill  the  urethra  exactly  as  it  is  during 
tion  without  pain  or  discomfort  is  the  next  step  followed  by  tl 
detail  of  retaining  the  fluid  for  five  or  ten  minutes  actual  time  " 
watch"  bj  closing  the  canal  with  the  finger  or  a  clamp. 

Catheter  irrigations  constitute  the  office  treatment  as  soon 
hand  injections  have  been  ordered  and  therefore  begin  wi 
declining  period  of  sjTnptoms  and  organisms.  The  instrument 
150  C.C.  Janet-Frank  or  equivalent  syringe  and  a  reflux,  size  12,  l 
soft-rubber  catheter,  illustrated  in  Fig.  14,  or  a  short  velvet-ey 
rubber  catheter,  size  10,  French,  a  suitable  graduate  for  mbd 
.injection  and  the  necessary  towels  and  other  dressings.  The  li 
the  inigation  is  to  the  anterior  urethra  exactly  as  that  of  th 
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injectioD,  because  the  disease  is  at  least,  so  far  as  the  infection  is 
(smcemed,  confined  to  the  anterior  urethra,  although  the  posterior 
portion  may  have  a  sympathetic  congestion  without  symptoms. 

hi  good  technic  the  patient  always  urinates  in  the  presence  of  the 
urologist,  cleansing  the  urethra  as  a  preliminarj',  and  then  standing 
»ith  his  clothing  adjusted  exactly  as  for  the  hand  injection,  and 
prefembly  reclining  on  a  couch  or  operating  table,  with  the  Wolbarst 
lasin  or  other  receptacle  between  his  separated  thighs,  is  ready.  The 
urologist  passes  the  catheter  for  only  three  or  four  inches,  or  until  he 
feeb  the  ^ight  resistance  of  the  bulb  of  the  urethra,  and  then  attaches 
tie  previously  filled  syringe.  Two  or  three  small  pieces  of  gauze  are 
sid  over  the  glans  and  catheter  loosely,  so  that  the  penis  may  be  held 
id  the  catheter  retained  with  the  finger*  without  infection  of  the 


d  drapery  in  the  reclliilne  position  (original) ,  The  palietit  Is  on  tn 
iratioB  tftUe,  with  leggiiiBB  (FiR.  193)  up  to  the  groins  and  the  Wolbarst  basin  between 
thicha.  The  author's  perforated  towel  (Fig.  196)  is  passed  over  the  penis  so  that  Its 
>rt  end  covers  tb«  upper  portion  of  the  basin  for  antisepsis,  and  its  lonjc  end  covara 
I  abdomen. 


.nd,  and  next  with  great  gentleness  and  with  no  further  distention 
an  the  urine  itself  makes,  the  urologist  slowly  irrigates  the  canal 
r  about  five  minutes — thus  fulfilling  the  indications  of  mechanical 
lanaing,  gentleness  without  irritation  and  prolonged  influence  of 
e  antiseptic  or  astringent.  The  fluid  should  be  warm  or  comfortably 
t. 

The  standard  drapery  of  the  patient  differs  in  the  reclining  and  the 
^tiding  positions  for  the  various  methods  of  treatment.  In  the 
-lining  posture  the  patient  is  on  his  back  on  a  suitable  urological 
3)e,  with  his  shirt  rolled  up  to  his  arm-pits  in  front  and  behind  and 
'  trousers  and  drawers  rolled  down  to  his  knees,  or  if  prolonged  irri- 
tion  b  to  be  done  they  had  best  be  removed  and  the  leggings  shown 
Pig.  193  (page  721)  put  on  in  their  stead.  The  wanned  Wolbarst 
sin  is  placed  between  the  thighs,  and  then  the  perforated  towel 
ta.2ed  in  Fig.  727  is  passed  over  the  penis,  with  the  long  portion 
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upon  the  chest  and  the  short  part  bet^v'een  the  penis  and  the  basin 
for  cleanliness  and  elegance.  Any  treatment  whatever  may  now 
be  developed  without  soiling  the  patient's  clothing,  because  the  basin 
and  draperies  receive  all  splash.  If  instrumental  treatment  is  to  be 
performed  the  basin  is  not  used  except  with  the  author's  irrigating 
sounds,  when  it  is  placed  in  position  during  the  period  of  washing  just 
at  the  knees  to  correspond  with  the  outlet  of  the  sound.  If  the 
Wolbarst  basin  is  not  at  hand  a  douche-pan  may  rest  beneath  the 
patient's  hips  and  well  down  toward  the  knees,  or  Ae  return  flow  may 
be  received  into  the  douche-pan  of  the  urological  table,  as  usually 
provided.  In  the  standard  posture  the  clothing  is  arranged  in  exactly 
the  same  way  and  the  perforated  towel  is  used  with  the  long  part  over 
the  thighs  and  the  short  portion  held  by  the  patient  over  the  abdomen. 
Another  towel  is  spread  over  the  edge  of  the  basin  or  sink  in  the 
office,  against  which  the  patient  leans  or  the  hand  basin  may  be  held 
as  shown  in  Fig.  13.  These  basins  are  readily  sterilized,  so  that  an 
experienced  patient  and  a  skilful  operator  make  the  towels  unneces- 
sary. 

Fluids  for  hand  injections  and  irrigations  should  always  be  selected 
with  reference  to  heat  and  the  avoidance  of  overaction.  The  object 
of  freeing  the  surface  of  clinging  pus,  of  mild  penetration  of  the  medi- 
cine, with  hyixjremia  rather  than  irritation,  must  be  borne  in  mind, 
and  when  in  doubt  weaker  solutions  and  less  active  agents  must  first 
he  tried  and  strength  and  action  augmented  by  graduated  steps.  The 
following  list  is  suggestive: 

Argyrol 3  to  10  per  cent. 

Protarsol }iol  per  cent. 

These  newer  silver  salts  have  stood  the  test  of  years  with  decided 
satisfaction.  Ilie  former  is  rather  the  more  commonly  used  because 
much  the  less  irritating.  For  reasons  unknown  both  these  salts  are  of 
value  in  the  bcnly  in  controlling  the  infection  and  its  results,  although 
in  the  laboratory'  their  germicidal  power  is  ver>'  little.  They  probably 
act  in  three  ways:  (1)  By  penetrating  the  diseased  epithelia  they 
hasten  its  exfoliation,  (2)  by  entering  between  the  epithelia  they 
destroy  tlie  gonococci  and  (3)  by  causing  hj-peremia  aid  both  these 
processes  on  Naturt»*s  part. 

When  these  silver  salts  are  not  tolerate<l  or  not  available  or 
when  additional  measures  are  indicated,  the  following  solutions  are 
advised : 

Normal  salt  solution 0.6  per  cent. 

Boric  acid  water 2to4  per  cent. 

Liquor  plum  hi  subacetatis half  to  full  strength  (U.  S.  P.) 

Potassium  permanKanate  solution 1  in    8000  to  1  in  4000 

Sulphate  of  sine  w>lution 1  in      500  to  1  in    250 

Alum  solution 1  in     500  to  1  in    250 

Sulphate  of  copper  Bf)hition 1  in  10000  to  1  in  2000 

Chloride  of  line  solution 1  in  10000  to  1  in  2000 

Nitrate  of  silver  solution 1  in  10000  to  1  in  1000 
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In  general  the  concentration  is  frora  0.5  to  1  per  cent,  for  all  the 
weaker  salts  and  a  tenth  part  or  a  twentieth  part  of  these  strengths 
for  the  three  stronger  solutions  headed  by  nitrate  of  silver,  at  the  bot- 
tom of  the  list  and  including  potassium  permanganate.    The  normal 
salt,  boric  acid  and  weak  lead-water  are  mechanical  cleansing  agents, 
while  the  potassium  permanganate  is  one  of  the  best  antiseptics  and 
astringents,  followed  by  the  other  salts,  which  are  valuable  chiefly 
for  then*  astringency  and  stimidus  of  the  mucosa  in  the  strengths 
«>iDmonly  used.    Thus  the  list  presents  the  order  of  choice  from  the 
onset  of  local  treatment  in  the  early  decline  to  its  cessation  in  the  ter- 
minal weeks. 

Formulas  for  hand  injections  and  irrigations  are  chiefly  combinations 
of  the  foregoing  solutions  and  should  be  applied  according  to  the  rules 
flfready  detailed.    The  follo>\ing  examples  are  ver>'  valuable,  similarly 
P^pared  and  marked : 

I^ — ZIdc  acetate 0.75  grammes  (pjains  12) 

Liquor  of  lead  subacetate 4.0    grammes  (dram  1) 

Distilled  water  up  to 180.0    grammes  (ounces  6) 

I^ — Sulphate  of  zinc 0.375-0.475    gramme  (grains  6  to  8) 

Magendie's  solution  of  morphin  8.0    grammes  (drams  2) 

Distilled  water  up  to 120  grammes  (ounces  4) 

I^ — Zinc  sulphate 

Lead  acetate of  each  0.375  to  0.75  grammes  (grains  6  to  12) 

Distilled  water up  to  180  grammes  (ounces  6) 

If — Potassium  permanganate 0.03125  gramme    (grain  §) 

Distilled  water 180  grammes  (ounces  0) 

Mix,  make  a  solution  and  mark: 

£xtemal  use  as  a  hand  injection  from  three  to  six  times  daily  as  directed. 

Internal  Measvres. — During  the  period  of  decline  with  its  local  treat- 
ment neutralization  of  the  urine  is  a  much  less  important  indication 
than  soothing  the  mucosa  and  stimulating  it  to  a  more  normal  secre- 
tion.    The  varieties  of  drug  are  the  blennorrhetic  oils  and  oleoresins, 
the  anod\Ties  and  sedatives  and  finally  the  urinary  antiseptics — 
separately  but  more  commonly  combined  in  prescriptions. 

The  oils  preferred  are  sandalwood,  cubeb,  turpentine,  wintergreen 
and  olive  oil,  which  are  administered  in  soft,  soluble  capsules,  contain- 
ing from  5  to  10  minims  each,  three  times  daily,  so  that  the  patient  by 
slow  increase  receives  from  15  to  60  minims  in  the  twenty-four  hours. 
The  chief  cautions  are  not  to  disturb  the  digestion,  evidenced  by 
eructations,  or  the  kidneys,  suggested  by  dull,  dragging  distress  in  the 
renal  zone.  Some  patients  break  out  in  violent  rashes  after  these 
niedieines.  The  oil  of  wintergreen  is  of  ser\  ice  when  rheumatic  signs 
'^^  to  appear. 

The  oleoresins  are  copaiba,  cubeb  and  matico,  but  for  many  diges- 
tions are  less  readily  assimilable.    Formulas  combining  the  oils  with 
^ch  other  and  with  the  oleoresins  follow.    For  patients  who  cannot 
^uoTd  these  refined  medicineS;  and  when  they  are  not  readily  axvcX 
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consistently  obtainable,  the  so-called  copaiba  compound  {**  Lafayette 
mixture*')  is  advised: 

^ — Copaiba 0.5    gramme  (miniins  8) 

Spirit  of  nitrous  ether 0.5    gramme  (minima  8) 

Compound  tincture  of  lavender 0.8    gramme  (minims  10) 

Liquor  of  potassium  hydroxide 0.13  gramme  (minima  20) 

Tragacanth sufficient 

Distilled  water  up  to 4.0    gramme  (dram  1) 

Mix,  make  a  solution  and  mark: 

One  teaspoonf ul  three  times  a  day,  with  a  glass  of  water,  two  hours  after  eatinc. 

H — C^opaiba 0.25      gramme  (minima  4) 

Oil  cubcb 0 .  125    gramme  (minima  2) 

Oil  turpentine 0.25      gramme  (minima  4) 

H — Copaiba 0.4375  gramme  (minima  7) 

Oil  cul)eb 0.1875  gramme  (minims  3) 

I) — Copail>a 0.4375  gramme  (minima  7) 

Oil  sanUl 0.1875  gramme  (minims  3) 

I) — Copaiba 0 .  4375  gramme  (minims  7) 

Olcoresin  cubob 0.125    gramme- (minims  2) 

Extract  of  buchu 0.125    gramme  (grains  2) 

H — CopailMi 0 .  375    gramme  (minima  6) 

Tincture  ferric  chloride  (equivalent)  0.125    gramme  (minims  2) 

Oleoresrin  culx>b 0.125    gramme  (minims  2) 

H — Copaiba 0.1875  gramme  (minims  3) 

Oleoresin  cubeb 0.1875  gramme  (minims  3) 

Oleoresin  niatico 0.0625  gramme  (minims  1) 

Oil  santol 0. 1875  gramme  (minims  3) 

H — Copaiba .      .     0 .  375    gramme  (minima  6) 

Oil  cubeb 0.125    gramme  (minims  2) 

Oil  santul 0 .  125    gramme  (minims  2) 

The  urinary  antiseptics  are  usually  given  alone  in  tablet  or  powder 
fonn,  but  preferably  in  solution  and  choice  seems  to  remain  with 
hexamethylenamin,  grains  5  to  7^,  salol,  grains  5  to  10,  sodium  ben- 
zoate,  grains  5  to  1(),  sodium  salicylate,  grains  5  to  10,  and  sodium 
bilM)rate,  grains  o  to  15,  acid  phosphate  of  soda,  grains  5  to  20 
— dissolve*!  in  1  or  2  drains  of  water,  and  taken  three  times 
a  day,  two  hours  after  eating.  The  Ix^nzoate  of  soda  is  advan- 
tageously conibinetl  with  the  formaldehyde  preparations,  of  which 
hexamethylenamin  is  the  most  reliable,  and  l>oth  dnigs  are  em- 
ploytnl  in  cciual  quantities  to  the  teasiMxHiful  dose,  grains  5,  7J  or 
10.  (io<h1  combinations  of  the  blennorrhetics  and  urhiary  antiseptics 
are  the  following  two  formulas  for  soft  soluble  capsules,  of  which  one 
is  to  Ik»  taken  three  times  a  day,  two  hours  after  eating: 

H— Salol 0.228    gramme  (groins  3.5) 

CopaiUi 0.625    gramme  (minims  10) 

OlcNin'siii  of  cuU*b 0. 3 12.'>  gramme  (minims  5) 

PeiMiiri 0.002.J  gramme  (groin  1) 

U — Snlol 0.25      gramme  (groins  4) 

( )looreMiii  of  rul)cb 0.3125  gramme  (minims  5) 

Pepsin        ....  0.0625  gramme  (groin  1) 

Oil  of  sandalwood  0.3125  gramme  (minims  5) 

Olive  oil 0.3125  grommo  (minims  5) 
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The  sedatives  and  anodynes  are  invariably  given  alone  for  incidentally 
BCN'ere  symptoms  which  last  at  the  most  a  few  days,  as  a  rule,  or  even 
less,  and  therefore  contraindicate  continued  administration  in  these 
cotnpoutids.  A  sufficient  number  have  already  been  named  under  the 
siibjec  tof  Chordae. 

Tlie  disadvantages  of  the  internal  medication  are  that  all  the  oils, 
oleoresiris  and  urbiary  antiseptics  have  a  more  or  less  disturbing 
influence  on  digestion,  especially  if  taken  too  soon  after  eatuig.  The 
proper  interval  is  about  two  hours  after  the  meal,  when  the  stomach  is 
about  to  empty  itself.  Many  also  irritate  the  kidneys,  especially  the 
antiseptics,  which  may  cause  renal  hematuria,  and  the  oils,  character- 
ized by  lumbar  discomfort,  if  not  pain.  .\nd  finally  the  oils  and  oleo- 
re^uns  cause  rashes  of  tlie  skin,  of  almost  alarming  severity,  resembling 
scariet  fe\er.  All  these  incidents  indicate  temporary'  cessation  and 
thereafter  alternation  to  avoid  a  return  of  these  s>'mptoms. 

Stage  of  Term ivalion. —In  the  last  period  of  the  disease  the  snbjec- 
ti\e  sj-mptoms  are  little  or  absent  and  the  objective  signs  show  the  dis- 
eharge  thin  and  scanty  or  absent,  except  for  shreds  in  the  urine,  so  that 
glttsa  1  is  dear,  with  shreds  or  slightly  turbid  with  mucus,  which  contains 
shreds,  iind  glass  2. is  clear,  with  no  shreds  or  a  verj'  few.    The  lesion 
U  therefore  catarrhal  rather  than  sujipurative,  although  pus  under 
the  microscope  may  still  occur.    The  incidence  of  the  catarrh  is  diffi- 
cult to  exphitn  to  many  patients  who  cannot  comprehend  that  catarrh' 
IS  both  the  preliminarj'  manifestation  before  the  pus  appears  and  the 
termiiial  manifestation  after  the  pus  disappears.    Often  patients  will 
srek  ihe  services  of  another  practitioner  because  they  regard  the  term  inal 
catarrii  as  a  new  disease,  which  incompetence  has  rendered  possible. 
Wal  measures  are  the  hand  injections,  irrigations  and  instillations, 
^ploying  by  preference  only  astringent  and  stimidating  rather  than 
purely  antiseptic  combinations. 

The  hand  injections  are  the  sameas  those  recommended  for  the  earlier 
•Wining  period,  but  weaker  strengths,  so  that  quarter-strength  or  half- 
stfragth  solutions  are  employed  of  the  newer  silver  salts,  when  germi- 
cidal influence  is  still  called  for,  and  of  the  zinc  and  alum  fomnilas  as 
<wrigents  of  the  silver  nitrate  combinations.  TWs  last  drug  is  the 
Ifst  of  all  in  this  period. 

The  irrigations,  with  the  same  equipment  as  described  on  page  64, 
aw  begun  with  silver  nitrate  solutions,  1  in  10,000,  gradually  increased 
to  1  in  1000,  employing  from  100  to  150  c.c.  at  one  treatment,  with  the 
reflia  catheter  to  confine  the  application  to  the  anterior  urethra.  Irri- 
wtidn  from  the  nitrate  of  silver  indicates  dividing  the  given  strength 
iolohah'es  and  also  decreasing  the  frequency,  which,  according  to  tlie 
'ispon.'ie,  is  every  other  day,  until  fluid  pus  disappears.  Then  both 
the  hand  injections  and  the  irrigations  are  discontinued.  The  slight- 
ed taidency  toward  persistence  of  shreds  after  a  short  periotl  of  rest 
foretells  chronicity  and  requires  the  next  step  m  treatment. 

/ftriiHofioTM.— The  small,  4-dram  instillation  syringe  of  llayden  (Fig. 
'-¥},  with  theshort,  velvet-eye  soft-rubber  catheter,  size  10  or  12,  French, 
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cannot  be  improved  as  instruments,  because  the  syringe  is  so  small  that 
undue  quantity  of  fluid  cannot  be  employed  and  the  catheter  is  both 
too  short  and  too  thin  to  extend  the  fluid  beyond  the  anterior  urethra 
or  prevent  it  from  escaping  at  the  meatus.  The  strengths  of  silver 
nitrate  solution  employed  gradually  increase  from  the  lowest  to  the 
highest,  with  recessions  to  weaker  solutions  should  any  be  found  to 
cause  irritation. 
The  jx^rcentages  recommended  are  as  follow: 


1  to  5000 

1  to  2000 

1  to  750 

1  to  125 

1  to  4000 

1  to  1500 

1  to  500 

2  to  100 

1  to  3000 

1  to  1000 

1  to  250 

5  to  100 

The  frequency  is ever>^  other  day,  with,  as  a  rule,  one  ascent  in  strength 
at  each  visit  until  about  1  in  100()  is  reached,  l)ecause  the  higher  con- 
centrations are  liable  to  irritate  so  that  the  increase  must  be  much  more 
slow.  The  quantity  is  1  to  2  drams  except  the  2  in  1(X)  and  5  in  100,  of 
which  only  a  few  drops  may  be  employed  at  points  of  soreness  com- 
plaincnl  of  by  the  patient.  Force  is  n»duced  to  great  gentleness,  so  that 
the  fluid  runs  in  and  out  along  the  catheter,  and  retention,  while  the 
patient  counts  thirty  slowly,  of  the  last  dram  or  half-dram,  is  a  good 
rule  and  accomplished  by  having  him  squeeze  the  meatus  shut  while 
the  catheter  is  slowlv  withdrawn.  With  scientific  obser\'ation  of  the 
progress  of  the  disease  by  stages,  accompanied  by  judicious  pn>gress 
in  the  tn^atment,  very  fre(iuently  no  true  chronic  stiige  with  prolonged 
and  variable  symptoms  and  i)erhaps  with  absorption  ensues. 

Internal  measures  duplicate  those  for  the  previous  period,  with  the 
tendency  to  decn^ase  (piantities  and  fre(iuencies  and  to  substitute 
tonic  measures.  Full  cliet  without  high  seasoning  and  alcohol  and 
minlerate  exercise  are  jHTmissible.  Sexual  excitement,  direct  and 
indirect  and  with  or  without  intercourse*,  is  forbidden  through  the 
treble  risk  of  relapse*  or  reinfection  of  the  patient  or  transmission  of 
the  disease  to  the  woman. 

Aftertreatment.  When  all  svniptoms  have  disapjx^ared  and  active 
measures  have  been  abandone<l,  a  short  period  of  aftercare  is  necessary 
for  the  severe  castas.  This  involves  a  few  wcH»kly  visits  in  order  to  be 
sun*  that  signs  of  disease  do  not  apjK*ar  without  attracting  the  atten- 
tion of  the  patient  and  in  order  to  build  up  the  patient  should  his 
illness  have  depreciated  his  physical  and  nervous  state. 

All  nonnal  habits  of  life  are  slowly  resumed.  After  treatment  is 
stopiKKl  a  month  or  two  of  observation  and  frequent  tests  must  all 
show  absence  of  the  gonococcus  and  then  cure  is  pronounced. 

Irrigation  Method.  -Dcfiniium-  A  l(K.'al  antiseptic  attack  against 
the  inf(*ction  is  the  pnnlominant  featurt*  of  the  irrigation  treatment 
irresiH*ctive  of  the  various  stages  of  the  disi*ase  and,  to  less  extent,  of 
the  various  internal  and  other  local  measun»s,  such  as  hand  injections. 
For  this  reason,  whether  the  patient  is  strn  first  in  the  invasion,  early 
or  late  (*stablishineiit  or  declining  jHTiod,  the  washings  of  the  urethra 
an*  begun,  but  are  always  graduatetl  carefully  in  acconlance  witli  the 
resi)onse. 
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Purposes. — All  comprise  prevention  of  possible  infection  within  a 
lew  hours  of  suspicious  coitus,  as  discussed  in  the  general  topic  of 
Prophylaxis  (page  483),  and  of  inoculation  with  instruments  of  any 
part  of  the  urethra  de  novo  or  by  passage  through  an  infected  to  a 
healthy  portion,  and  likewise  include  actual  cure  of  infection  recently 
or  remotely  established. 

Internal  Measures. — ^Internal  measures  are  the  same  as  those 
employed  in  the  conservative  method  and  are  varied  according  to  the 
stages,  so  that  early  dilution  and  neutralization  of  the  urine  are  sought 
and  later  soothing  and  stimulation  of  the  urethral  mucosa.  No  further 
&cussion  of  the  means  and  formulae  employed  b  necessary  beyond 
that  just  given  in  the  previous  paragraph. 

Locd  Measures. — Liocal  measures  are  comprised  in  urethral  irriga- 
tions of  three  kinds:  (1)  syringe  and  catheter  method,  already  fully 
described,  which  is  rarely  extended  to  the  activity  implied  in  the  irri- 
gation treatment,  but  is  commonly  restricted  to  correlation  with  hand 
injections;  (2)  the  Janet  method  devised  by  Janet^  in  1892,  but  modified 
by  Valentine  and  Swinburne  chiefly  in  the  details  of  nozzles,  cutoffs  and 
'■'eservoirs;  (3)  the  Chetwood  double  current  method. 

Janet-Vaieniine^  method  requires  as  its  equipment  a  wall  bracket 

^th  pulleys,  over  which  runs  a  chain  or  cord  suspending  a  glass 

'^^scrvoir,  wiih  conical  bottom,  attaching  a  long  rubber  hose  leading 

^  a  special  cut-off  and  shield,  and  which  receives  one  of  four  varieties  of 

Si^Lss  tip,  respectively  for  the  normal,  large  or  small  male  and  the 

fettiale  urethra.    The  patient's  preparation  involves  adjustment  of  the 

Nothing,  with  the  shirts  rolled  to  the  breasts  and  the  trousers  dropped 

^^  the  knees.    He  may  assumfe  sitting,  reclining  or  standing  posture, 

living  the  following  details:    The  sitting  posture  is  with  the  sacrum 

*t  the  edge  and  the  shoulders  upon  the  back  of  a  strong  chair  and  the 

feet  on  the  floor.   The  reclining  position  involves  the  ordinary  operating 

ta.ble  and  the  standing  attitude  is  in  front  of  a  sink  or  other  fixture. 

Towels  or  an  apron  protect  the  clothing  from  splash  and  a  scalded 

^d  cleansed  receptacle,  by  preference  the  Wolbarst  basin,  is  placed 

fetrween  the  thighs,  with  the  penis  over  its  edge,  so  that  the  return 

flow  is  readily  received  into  it.    A  bed-pan  or  Kelly  pad  may  be  used 

^listead  under  the  patient  on  an  operating  table,  but  usually  soils  the 

Wttocks  so  that  the  basin  is  much  preferred. 

The  technic  begins  and  ends  with  sterilized  utensils  and  instruments 
wad  requires  the  urologist  at  the  side  of  the  patient.  All  surfaces  of  the 
P^nis,  foreskin  and  glans  are  cleansed  with  antiseptic  wash  and  cotton 
^abs  or  with  the  irrigating  fluid  played  first  over  the  organ,  and  then 
^  order  over  the  foreskin  and  glans,  with  its  folds  and  sidci,  and  finally 
^  meatus  held  open  by  digital  pressure.  The  stream  is  next  turned 
^to  the  urethra  by  holding  the  nozzle  against  the  meatus  tightly 
enough  to  permit  inflow,  but  not  to  exclude  outflow,  which  is  imme- 
diately favored  by  slight  withdrawal  as  soon  as  the  urethra  seems 

'  Ann.  de  dermat.  et  de  syph.,  1893,  iv,  1016. 

*  Irrigation  Treatment  of  Gonorrhea,  its  Local  Complioationa  and  SequeUd,  \^\Z, 
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distended.  Force  is  detennined  by  the  height  of  the  irrigator  above 
the  patient's  head,  and  should  be  sufficient  to  fill  but  not  strongly 
dilate  the  canal,  and  always  without  pain,  bleeding  or  other  irritation. 
The  author  believes  that  the  margin  of  safety  requires  a  pressure  cmly 
equal  to  that  of  the  urine,  and  therefore  does  not  elevate  the  resen'oir 
above  the  patient's  ear.  Duration  of  from  five  to  ten  minutes  is  usually 
sufficient,  although  the  longer  the  irrigation  the  better  if  gentl^iess 
and  relative  dilution  of  the  fluid  are  observed.  Temperature  is  within 
tolerance  and  ranges  from  105**  to  120**  F.  without  secondary  irritation. 
The  greater  the  heat  well  borne  the  higher  the  astringency  and  anti- 
septic value,  as  a  rule.  Limitation  of  the  irrigation  to  the  anterior 
urethra  is  recommended  by  Valentine^  in  the  special  method  of  holding 
the  shaft  of  the  penis  and  urethra  in  the  third,  fourth  and  fifth  fingers, 
which  are  released,  one  at  a  time,  as  the  fluid  reaches  it,  until  finally 
it  passes  to  the  bulb.  Frequency  is  outlined  by  the  following  table  <rf 
Valentine,  modified  from  Janet,  containing  allusion  to  intravesical 
irrigations  discussed  under  this  form  of  treatment  of  posterior  urethritis. 

First  day,  first  Ndsit        Anterior  irrigation      T 1  to  3000 

First  day,  7  p.m.  Anterior  irrigation 1  to  4000 

Second  day,  9  a.m.  Anterior  irrigation 1  to  3000 

Second  day,  7  p.m.  Anterior  irrigation 1  to  4000 

Third  day,  9  a.m.  Intravesical  irrigation 1  to  6000 

Third  day,  7  P.M.  Anterior  irrigation 1  to  6000 

Fourth  day,  9  a.m.  Intravesical  irrigation 1  to  6000 

irrv..**k  ^-.r  T  «  ..         /  Intravesical  irrigation 1  to  6000 

Fourth  day,  7  P.M.       ^  Anterior  irrigation 1  to  2000 

Fifth  day,  noon               Intravesical  irrigation 1  to  6000 

Sixth  day,  noon               Intravesical  irrigation 1  to  6000 

Seventh  day,  noon          Intravesical  irrigation 1  to  6000 

r*'  u*i.  J       n     ,.         /  Intravesical  irrigation I  to  6000 

Eighth  day,  9  A.M.       j  Anterior  irrigation 1  to  3000 

T*  v*u  J       T  «  ..         /  Intravesical  irrigation 1  to  6000 

Eighth  day.  7  P.1I.       j  Anterior  irrigation 1  to  2000 

Ninth  day.  9  A.M.         ( I ntxavoacal  irrigation \^1^ 

^  1  Anterior  irrigation 1  to  1000 

xi:»4u  ^-«  T  «  ..  /  Intravesical  irrigation 1  to  4000 

Nmtb  day,  7  p.m.         <  a    a    •      •    •     x-  t  a^  innn 

•^  1  Antenor  irrigation 1  to  1000 

T*,.*u  J-.,  o  .  ..  /  Intravesical  irrigation 1  to  6000 

ientn  nay,  9  a.m.        s  *   a    •     •    •    a.-  i  a^  cnA/\ 

\  Antenor  imgation 1  to  500O 

The  Chetwoo(P  double  current  method  also  demands  sterilized  instru- 
ments and  utensils,  Ixjfore  and  after,  but  has  a  somewhat  different 
equipment  in  the  bracket,  pulleys,  chain  and  jar,  but  chiefly  in  the 
double  current,  scissors  handle,  cut-off  and  Y-shaped  glass  nozzles 
adapted  for  the  various  sizes  of  nu»atus  and  iirethm.  The  patient's 
preparation  is  exactly  tlie  same  as  just  detailed,  in  the  standing,  sitting 
or  reclining  posture.  Force  is  again  limited  to  that  of  the  normal 
urinarj'  stream,  in  the  author's  opinion,  and  in  his  practice  is  detected 
by  holding  the  jx^iiLs  against  the  palm  of  the  hand,  with  the  finger-tips 
over  the  urethra  in  order  to  feel  tlic  resistance.  Discomfort  or  pain 
immediately  n»quires  lowering  the  irrigator  even  below  the  ear  of  the 
patient. 

>  Loo.  dt,  p.  18.  *  Practice  of  Urology,  1913. 
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The  technic  consists  in  holding  the  correct  size  of  nozzle  water  tight 

^inst  the  meatus,  gently  filling  the  canal  to  the  bulb,  and  then  by 

dosing  the  scissors  handle  cut-off  allowing  the  charge  of  fluid  to  escape 

into  a  receptacle.   This  process  is  alternately  continued  until  the  canal 

is  suitably  cleansed.    All  the  other  features  are  the  same  as  in  the 

Janet-Vakntine  method,  especially  preliminary  washing  of  the  organ, 

(iuration,  temperature,  limitation  and  frequency  of  the  irrigation. 

Solutbns  for  irrigations  do  not  depart  in  constituents  or  strengths 
from  the  formulas  for  hand  injections,  but  may  have  fewer  elements 
and  much  greater  quantities.  Stock  solutions  ready  for  dilution  in 
varying  strengths  up  to  full  concentration  are  convenient  as  follows: 

^— Crude  alum 1  part 

Zinc  sulphate 1  part 

Distflled  water  up  to 500  parts 

Mix,  make  a  solution  and  dUute  according  to  table. 

^Permanganate  of  potash 1  part 

DistiUed  water  up  to 500  parts 

Mix,  make  a  solution  and  dUute  according  to  table. 

9— Nitrate  of  silver 1  part 

DistiUed  water  up  to 500  parts 

Mix,  make  a  solution  and  dilute  according  to  table. 

The  first  formula  is  chiefly  astringent  and  the  least  active;  the  potas- 
sium permanganate  adds  antisepsis,  with  little  astringency,  while  the 
silver  nitrate  possesses  both  actions  in  marked  degree  so  that  increases 
in  strength  should  be  slowest  with  it,  but  may  be  more  rapid  with  the 
other  two  solutions,  always  according  to  reaction. 

TABLE  OF  DILUTION  OF  STOCK  SOLUTIONS. 
Quantity  of 
lto500 
stock.  Quantity  of  water.  Total  irrigation.  Strength  of  irrigation. 

3  CO.  97  CO.  100  c.c.  1  in  15,000  + 

5  C.C.  95  c.c.  100  c.c.  1  in  10,000 

10  CO.  90  c.c.  100  c.c.  1  in    5,000 

20  CO.  80  c.c.  100  c.c.  1  in    2,500 

30  c.c.  70  c.c.  100  c.c.  1  in    1,500 

50  c.c.  50  c.c.  100  c.c.  1  in    1,000 

100  c.c  0  c.c.  100  c.c.  1  in       500 

In  the  terminal  stage  of  acute  disease  solutions  stronger  than  1  in 
2500  or  1  in  1500  are  rarely  necessary.  Resistance  to  these  strengths 
foretells  chronic  conditions. 

Cure. — Cure  cannot  be  pronoimced  until  the  urine  is  clear  of  mucus, 
pus  or  shreds,  and  has  remained  so  for  a  long  time,  and  so  continues  in 
the  presence  of  irritation  by  intentional  errors  of  diet,  the  beer  test  and 
mildly  irritating  instillations.  A  few  mucous  shreds,  with  minimal 
pus,  are  allowed  provided  in  any  and  all  circumstances  the  gonococcus 
is  absent,  after  repeated  search  by  both  smear  and  culture,  through  a 
month  or  more  of  examination.  Further  details  are  found  in  the  para- 
graphs on  Prophylaxis  (page  483).    Examination  of  the  semen,  secured 
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in  a  condom,  worn  at  night,  which  soon  stimulates  an  emission,  must 
always  be  the  last  test.  Absolute  relief  from  the  disease  is  present  wh«i 
there  is  no  longer  any  infection  and  when  all  symptoms  are  absent  and 
no  chronic  or  complicating  lesions  appear. 

POSTERIOR  GONOCOCCAL  ACUTE  URETHRITIS. 

Significance. — Extension  of  the  organisms  into  the  posterior  urethra 
is  a  condition  of  great  clinical  importance,  owing  to  the  severity  of  the 
infection,  which  causes  invasion  beyond  the  compressor  urethrse  muscle 
into  the  posterior  urethra  and  owing  to  the  number  and  viciousness  of 
the  complications  usually  associated  with  it.  A  distinction  must  be 
drawn  between  real  infection  of  the  posterior  urethra  and  a  sympa- 
thetic congestion  without  infection,  such  as  is  probably  common  for  a 
day  or  so  in  every  case  of  severe  true  anterior  urethritis.  The  former 
has  a  definite  symptomatology,  but  the  latter,  only  temporary  urinary 
disturbance. 

Etiology. — ^The  etiology  is  the  same  in  predisposing  factors  as  in 
anterior  disease  and  the  exciting  factor  is  the  gonococcus,  with  or  with- 
out other  organisms.  The  extension  into  the  deep  urethra  by  the  organ- 
isms, however,  may  he  sec'ured  alone  by  the  intensity  of  the  infection 
or  also  by  mtn^'hanical  means,  such  as  injections  unproperly  or  too 
frequently  taken,  irrigations  too  concentrated  or  forcible  in  applica- 
tion, instruments  such  as  catheters  and  sounds  prematurely  passed, 
indirect  traumatism  of  exercise  or  travel,  and  perhaps  most  common 
of  all  hypercongestion  of  sexual  excitement  ami  dietetic  indiscretions. 

Symptoms. — Ia^coI  Subjedlre  St/jtipUmis. — These  have  their  onset 
at  tlie  end  of  the  first  or  sei'ond  week  of  establishment  of  vicious 
anterior  urethritis  or  later  in  the  less  severe  cases,  and  show  varieties 
of  intensity  from  simple  luix^remia  to  florid  and  complicated  t>T)es. 
The  chief  symptoms  are  decreased  dis<*harge  and  increase  of  frequency 
of  urination,  folloNV(»<l  by  tenesmus  and  augmented  pain  during  urina- 
tion or  st*minal  emission  and  terminal  hematuria.  The  decreased 
discharge  is  due  to  temporary  withdrawal  of  the  blood  from  the  anterior 
urethra  to  the  new  z(me  of  disease,  so  that  the  exudate  from  the  former 
is  for  a  brief  jxiriod  less  copiou.s.  The  pollakiuria  is  due  to  the  direct 
involvement  of  the  mucosa  around  the  neck  of  the  bladder,  and  the 
tenesmus  rests  on  the  same  basis,  with  still  deeiHjr  |x?netration,  followed 
by  spasm  of  the  sphincter  vesicae.  Terminal  hematuria  is  explained 
in  the  same  manner,  with  ruptured  capillaries  and  denuded  epithelium 
a(lde<l.  Emissions  of  semen  are  much  more  frecjuent  than  in  anterior 
urethritis,  because  the  outlets  of  the  ejaeulatory  ducts  and  the  prostate 
are  l>oth  more  or  less  involved  and  their  pain  is  caused  by  all  the 
inflanmiatory  conditions  pn»s(»nt. 

Systemic  Subjective  Symptmis. — Thest*  are  alike  in  kind  as  but  more 
intense  in  degnnj  than  those  in  anterior  infections — namely,  anorexia, 
chills,  fever,  depression,  prostration,  and  pallid,  haggard,  worried 
appearance.    Nervous  irritability  is  common. 


POSTERIOR  GONOCOCCAL  ACUTE  URETHRITIS  75 

Local  Objective  Symptoms, — All  rest  on  the  urinary  and  rectal  exami- 
nation. Every  specimen  of  the  two  or  multiple  glass-test  is  turbid, 
owing  to  the  fact  that  the  pus  now  lies  throughout  the  canal  from 
sphincter  to  meatus  and  the  urine  of  the  first  glass  is  insufficient  to 
clear  the  urethra.  Often  the  last  glass  is  equally  as  or  more  turbid  than 
the  first  glass,  owing  to  the  fact  that  the  contraction  of  the  posterior 
urethra  in  carrying  the  urine  outward  expresses  more  pus  than  the 
first  flush  of  urine  washes  before  it.  The  last  glass  may  also  contain 
prostatic  elements  for  the  same  reason.  Rectal  examination  must 
reach  the  prostate,  seminal  vesicles  and  ampullae  of  the  vasa  deferentia 
as  any  or  all  these  structures  are  involved  at  least  in  secondary  con- 
gestion if  not  complicating  infection.  The  former  lesion  may  give  an 
ahnost  negative  finding  or  merely  softness,  succulence  and  slight 
tenderness,  with  increased  pus  in  the  test-glass  after  manipulation. 
The  sulcus  of  the  prostate  marking  the  general  course  of  the  urethrse 
through  it  betw^een  the  two  lateral  lobes  is  usually  the  point  first  and 
most  affected.  Infection  of  these  structures  belongs  to  the  subject  of 
Complications  under  which  it  is  treated. 

Termination. — Posterior  gonococcal  acute  urethritis  is  very  apt 
indeed  to  become  chronic,  especially  in  the  marked  cases,  and  therefore 
to  have  no  stage  of  termination,  strictly  speaking.  The  mild  cases, 
however,  last  a  short  time — one  or  two  weeks — and  then  subside  in 
much  the  same  manner  as  anterior  disease.  Pollakiuria,  tenesmus  and 
terminal  hematuria  all  gradually  subside,  likewise  sexual  excitement, 
^ith  emissions.  The  discharge  previously  decreased  in  the  anterior 
urethra  lights  up  anew  and  the  urine  finally  becomes  clear  except  in 
the  first  glass,  while  shreds  and  slugs  are  in  the  second  and  later  glasses 
derived  from  the  posterior  canal.  Irrigation  of  the  anterior  urethra 
copiously  may  so  cleanse  the  lining  that  all  the  glasses  will  be  practi- 
cally clear  when  the  posterior  lesion  has  fully  recovered. 

Complications. — Complications  of  posterior  gonococcal  acute  urethritis 
are  noted  for  their  frequency  and  presence  rather  than  for  their  rarity 
aod  absence,  and  ahnost  always  initiate  lesions  of  chronic  tendency, 
such  as  urethrocystitis,  retention  of  urine,  funiculitis,  epidid^mo- 
orchitis,  seminal  vesiculitis  and  prostatitis.  Less  commonly  the  dis- 
ease extends  into  the  bladder  and  causes  cystitis,  ureteritis,  pyelitis 
and  pyelonephritis.  Absorption  of  organisms  and  toxins  leads  to  gono- 
coccal endocarditis,  synovitis,  pleuritis  and  not  commonly  septi- 
ceinia.  The  occurrence  of  complications  is  due  to  the  complexity  and 
delicacy  of  the  mucosa  and  its  annexed  glands  and  organs  in  both 
sexes  and  to  the  penetrating  destructive  characteristics  of  the  gono- 
^^<^<^s  and  its  associated  organisms.  Variability  of  clinical  features  of 
^1  such  complications  requires  their  discussion  in  a  separate  chapter, 
devoted  to  the  subject  of  Complications  (Chapter  II). 

fteventive  and  Abortive  Treatment. — Preventive  and  abortive  treat- 
ments are  in  the  strict  sense  impossible  beyond  careful  and  judicious 
J^easures  applied  to  anterior  urethritis.  There  is  almost  always  at 
«ast  a  sympathetic  congestion  of  the  posterior  urethra  in  every  v^eW.- 
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established  example  of  the  anterior  lesion,  which  leads  to  mild  symp- 
toms of  brief  duration,  and  in  practically  every  severe  urethritis  the 
posterior  canal  becomes  actively  involved,  usually  within  two  wedo 
and  sometimes  a  few  days. 

Curative  Treatment. — Conservative  Method. — Stages. — ^The  usual  four 
periods  are  noted.  The  incubation  is  really  in  the  transit  of  the  infee-* 
tion  into  the  posterior  segment  of  the  canal,  and  is  so  masked  by  the 
anterior  symptoms  as  to  be  indistinguishable,  and  hence  beyond  defi- 
nite treatment.  The  invasion  for  the  same  reason  is  practically  absent, 
although  mild  irritation  about  the  neck  of  the  bladder  is  a  forewarning 
and  may  be  regarded  as  marking  this  period;  but  by  no  means  mvari- 
ably  because  only  sympathetic  congestion  and  not  infection  may  be 
present.    Good  management  alone  is  the  required  treatment. 

The  details  of  management  are  described  in  full  in  Chapter  IX, 
on  the  General  Principles  of  Treatment  (page  483.) 

Local  subjective  symptoms,  already  stated  in  the  clinical  paragraphs, 
are  temporarily  decreased  discharge,  pollakiuria,  dysuria  and  tenesmus, 
all  due  to  irritation,  and  terminal  hematuria  and  sexual  emissions,  both 
due  to  extreme  congestion. 

The  irritation  and  congestion  indicate  cessation  of  blennorrhagics 
and  stimulants  and  return  to  sedatives,  diuretics  and  neutralizers 
such  as: 

I^ — Citrate  of  potash              30  grammes  (ounce  1) 

Tincture  of  hyoscyamua                         .  8  to  12  grammes  (drams  2  to  3) 

Fluid  extract  of  kava  kava    ....  15  grammes  (ounce  \) 

Distilled  water  up  to 240  grammes  (ounces  8) 

Mix,  make  a  solution  and  mark: 

One  tablespoonful  in  a  half-glass  of  water  two  hours  after  eating  and  once  durU^ft 
the  night. 

When  vesical  irritation  is. marked  one  may  order: 

I^ — Fluidextract  of  triticum  repens    ....       45  grammes  (ounces  IJ) 

Fluidextract  of  uva  ursi 45  grammes  (ounoed  li) 

Citrate  of  potash 15  grammes  (ounce   )) 

Distilled  water  up  to 120  grammes  (ounces  4) 

Mix,  make  a  solution  and  mark: 

One  to  two  teaspoonfuls  in  a  half-glass  of  water  two  hours  after  eating  and  ow 
diuing  the  night. 

For  cases  with  great  pain  and  disturbance,  the  following  is  valuable: 

I^ — ^Fluidextract  of  triticum  repens     ...  45  grammes  (ounces  1)) 

Fluidextract  of  uva  ursi 45  grammes  (ounces  1 1) 

Liquor  of  potash 15  grammes  (oimoe  i) 

Tincture  of  opium 4  to  6  grammes  (drams  1  to  2) 

Distilled  water  up  to 120  grammes  (ounces  4) 

Mix,  make  a  solution  and  mark: 

One  teaspoonful  in  a  half-gloss  of  water  every  three  or  four  hotirs  as  needed,  then 
three  times  a  day,  two  hours  after  meals. 

Systemic  subjective  and  objective  symptoms  have  been  stated  as 
intensifications  of  those  in  anterior  conditions:  Anorexia,  chills,  fever. 
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depression,  prostration,  nervous  irritability,  pallor  and  worry.  Their 
treatment  is  along  general  lines  of  good  management,  diet  and  suitable 
support.    Further  details  are  unnecessary. 

Local  objective  symptoms  are  the  discharge  figured  in  the  pus  in  all 
glasses  of  the  multiple  glass  test  and  the  findings  on  rectal  examina- 
tion. Discharge  as  a  subjective  symptom  properly  belongs  under  this 
heading  for  its  treatment.  The  question  of  local  treatment  in  pos- 
terior acute  urethritis  may  be  answered  as  follows:  If  the  disease  has 
followed  quickly  upon  anterior  treatment  it  is  well  to  regard  the  latter 
as  causative  through  undue  severity  or  frequency  and  posterior  meas- 
ures as  unwise.  If  the  posterior  disease  is  present  at  the  first  visit  or 
arises  in  the  absence  of  anterior  interference  it  may  be  regarded  as 
a  pathological  extension  and  as  an  indication  of  properly  selected 
treatment. 

Local  measures,  as  hand  injections  or  s>Tinge-and-catheter  irriga- 
tions in  the  office,  are  in  all  cases  to  be  discontiimed,  and  peremptorily 
must  be  in  severe  cases.  In  mild  attacks  hand  injections  may  be 
continued  at  greatly  reduced  strengths,  but  only  by  verj^  intelligent 
patients,  and  the  irrigations  are  preferably  boric  acid  water  or  normal 
salt  solution  for  the  benefit  of  the  heat.  Hydrotherapy  is  highly  advis- 
able in  the  form  of  ice-bags  to  the  perineum  and  pubic  regions,  and 
hot  or  cold  rectal  irrigations,  with  double  current  tubes,  permitting 
the  fluid  to  bathe  the  mucous  membrane,  or  with  the  psychrophore, 
which  applies  the  temperature  only  and  not  the  water,  or  with  simple 
enemata,  which  the  patient  takes  in  small  quantities,  holds  as  long 
as  possible  while  straddling  the  toilet,  and  gently  repeats  several  times 
at  each  sitting.  Such  enemata  are  least  advisable,  but  must  be  used 
by  patients  who  cannot  afford  the  rectal  tube  or  psychrophore.  Nor- 
mal salt  solution  at  105°  to  120°  F.  is  best  to  avoid  irritating  the  rectal 
mucosa  by  any  method. 

Hot  sitting  and  body  baths  increase  the  decongestion  instituted  by 
^e  rectal  hydrotherapy.    Opiiun  suppositories,  grain  ^  to  1,  may  be 
judiciously  used  in  the  right  type  of  patient  for  great  pain,  otherwise 
the  formula  with  laudanimi  is  used.    Massage  and  electrotherapy  are 
both  contraindicated,  but  examination   of  the  prostate  is  advisable 
^^w  few  days  in  order  to  detect  its  earliest  involvement,  through 
enlargement,  tenderness,  tension,  edema  and  the  like.    Deep  instilla- 
tions of  nitrate  of  silver  solution,  1  in  1000  up  to  1  in  500,  may  be 
applied  through  a  16  French  soft-rubber  catheter  most  gently  passed 
into  the  prostatic  portion.    Tenesmus  and  bleeding  may  be  alarming 
and  severe.  Only  a  few  drops  should  be  used,  and  not  repeated  unless 
benefit  results.    The  weaker  solution  is  the  better  for  the  first  treat- 
nent. 

Stage  of  Decline. — ^This  period  is  as  in  anterior  acute  urethritis, 
bat  of  Nature's  success  against  the  disease  and  the  time  of  local  treat- 
lent,  and  its  management  remains  the  same  except  that  diet  may  be 
ightly  increased  and  in  the  mild,  uncomplicated  cases  the  patients 
ay  go  outdoors,  but  in  the  severe  cases  remain  resting  in  easy  chairs, 
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and  in  the  complicated  cases  are  still  confined  to  bed.  The  ingestioD 
of  fluids  is  still  allowed  in  slightly  increasing  quantities.  Systemic 
administration  is  relied  on  to  relieve  all  the  systemic  subjective  symp- 
toms and  most  of  the  local  subjective  symptoms.  Such  as  are  not 
reached  by  these  methods  are  benefited  by  the  treatment  of  the  (fe- 
charge.  Blennorrhetics  are  again  used  for  stimulant  effect,  but  never 
to  extremes,  and  always  associated  with  urinary  antiseptics  as  preven- 
tives of  infection  of  the  bladder  by  the  irrigation  of  this  viscus. 

The  local  treatment  is  in  the  form  of  weak  and  then  slowly  increased 
formidas,  previously  given  for  hand  injections,  made  first  once  or 
twice  and  then  more  frequently  each  day,  and  in  the  form  of  syrinp- 
and-catheter  irrigations,  preferably  in  the  reclining  position,  beginning 
with  normal  salt  solution  and  boric  acid  water,  then  continuing  with 
the  milder  antiseptics  already  detailed  and  ending  with  the  stronger 
solutions.  The  urethra  is  first  flushed  by  urination  and  then  its 
anterior  segment  is  thoroughly  cleansed,  and  last  a  small  soft-nibbtf 
catheter  is  very  gently  passed  into  the  bladder,  which  is  immediatdy 
thoroughly  irrigated  in  order  to  prevent  infection  and  left  comfort* 
ably  distended  so  that  the  patient  washes  his  posterior  urethra  with 
the  antiseptic  fluid  exactly  as  with  urine.  After  further  decline,  and 
with  a  tendency  to  indolence,  mild  and  ascending  strengths  of  instil- 
lations are  applied  to  the  deep  urethra,  always  without  tenesmus 
resulting.  Nitrate  of  silver  is  the  choice  in  strengths  from  1  to  10,000 
or  1  in  5000,  slowly  increasing  to  1  in  1000  or  more  cautiously  1  in  500. 
Failure  with  these  measures  forewarns  of  the  chronic  period,  which 
is  discussed  in  subsequent  paragraphs. 

Stage  of  Termination, — This  period  in  imcomplicated  cases  under 
expectant  treatment  is  reached  in  from  a  few  days  to  tiJ\-o  or  three 
weeks,  but  in  uncomplicated  severe  cases  the  chronic  lesions  appear 
and  persist  for  weeks  or  even  months.  Complications  always  involve 
long  continuation,  and  their  presence  is  detected  by  rectal  and  urethral 
exploration,  urethroscopy  and  cystoscopy,  and  their  treatment  belongs 
to  subsequent  paragraphs  on  each  separate  complication. 

Complications  are  fully  treated  each  under  its  own  heading  i^ 
Chapter  II,  pages  82  and  106. 

Retention  of  urine  may  be  classed  either  as  a  symptom  or  a  coitJ 
plication,  and  should  be  mentioned  here.  It  should  be  managed  b; 
absolute  rest  in  bed,  free  evacuation  of  the  bowels  and  very  ligh 
fever  diet.  Systemically,  morphin,  with  the  needle  or  a  Dover' 
powder  by  mouth  or  an  opium  sup])ository,  in  selected  cases,  i 
given  as  an  antispasmodic  and  sedative,  and  locally  heat  as  a  decoi 
gestant  is  applied  by  urethral  irrigations  of  boric  acid  water,  and  pn 
longed  sitting  and  body  baths  and  rectal  irrigations  almost  alwa> 
relieve,  so  that  the  patient  may  urinate  into  the  bath  water.  Instn 
mentally  a  size  14, 16  or  18  French  soft-rubber  catheter  may  be  passe 
with  great  gentleness,  to  avoid  all  spasm,  and  the  bladder  emptied, : 
whole  if  moderately  filled,  but  in  part  if  much  distended,  in  order 
avoid  passive  hemorrhage  from  sudden  release  of  pressure.    With  tl 
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itLeter  in  pUce  the  \iscus  must  be  irrigated  to  avoid  infection,  using 
potassium  permanganate,  1  in  8000  to  1  in  4000,  or  nitrate  of  silver, 
liii  10,000  to  1  in  5000,  or  one  of  the  newer  sJl^-er  salts,  such  as  argyrol, 
?  to  5  per  cent.  A  little  of  the  weak  solution  must  be  left  in  the 
bWderif  tlie  distention  was  marked,  in  order  to  avoid  passive  hemor- 
thage.  The  catheter  is  slowly  withdrawn,  and  at  the  moment  outflow 
ttusts  its  eye  is  in  the  deep  urethra,  where  a  little  nitrate  of  silver  solu- 
tion, 1  in  1000,  may  be  deposited  as  a  corrector  of  the  edema.  Pre- 
vention of  relapse  requires  repetition  of  the  Dover's  powder  or  supposi- 
tor>',liot  pack,  baths,  rectal  irrigations  and  urethraJ  irrigations,  while 
prevention  of  onset  rests  with  proper  care  of  the  posterior  acute 
iirelliritis:  but  the  retention  may  super\ene  notwithstanding  every 
precaution  and  measure. 

lRi|itioD  Method. — Cauiitms.  —  I'ndue  force  of  the  irrigation  may 
peurtrate  the  cr,vpts  of  the  mucosa,  tlie  acini  of  the  prostate  with  their 
duels  and  the  ejaciJatory  ducts,  of  which  the  majority  face  forward 
uif)  all  are  minute  and  tender  structures.  Chemical  inflanmiation 
and  poHitive  traumatism  even  to  rupture,  similar  to  the  rupture  of 
the  iirinarj-  bladder  by  distention,  may  result,  thus  causing  compli-^ 
rations  liirectly.  Irulue  frequencj',  excessive  concentration  and  idio- 
of  the  patient  to  the  solution  may  also  cause  secondary  irri- 
add  to  the  inflammation.  It  is  possible  to  do  as  much 
mth  a  stream  of  irrigation  as  with  an  instrument — both 
ly  bandied. 
Definition.  pnriKJses  and  preliminaries  are  the  same  as  in  the  irriga- 
tion method  in  the  anterior  urethra  and  varj'  from  this  only  as  to  the 
ste.  It  may  be  used  as  a  preventive  of  infection  after  the  passage  of 
BMtniments,  but  is  probably  less  advisable  than  the  passing  of  a  soft 
catheter  for  the  purpose,  and  is  much  less  con\enient  than  the  author's 
■nipting  sounds  and  similar  instruments,  which  permit  the  bladder 
to  be  filled  at  the  one  incursion  and  before  withdrawal.  The  patient 
ould  always  urinate  in  the  presence  of  the  surgeon  before  the  irriga- 
m. 

Internal  measures  are  the  same  as  in  anterior  irrigation,  with  the 
ffcliil  that  blennorrhetics  are  somewhat  more  reservedly  employed. 

I/>cal  measures  are  of  three  kinds:  (1)  syringe-and-catheter  method, 
CJ)  Janet-\'alentine  method,  (3)  Chetwood  double-current  method. 
The  ^)plifation  of  each  has  the  following  restrictions: 

•yringe-and-catheter  (wsterior  irrigation  is  undoubtedlj'  the  safest  in 
the  posterior  lu^thra,  and  is  defined  by  the  passage  of  a  catheter  into 
thr  posterior  urethra  and  bladder  followed  by  irrigation  of  both  parts. 
It*  preliminaries  are  the  standard  preparation  of  the  patient,  com- 
>kle  sterilization  of  all  instruments  and  utensils,  evacuation  of  the 
■Udder  by  the  patient  before  passing  the  catheter  and  irrigation  of 
the  anterior  canal  before  the  posterior  portion  is  invaded.  Its  equip- 
»  on  assortment  of  soft-rubber,  velvet-eye  or  new  smooth  woven 
itbetiTS.  sizes  14,  16  and  18,  -French,  a  1.50  c.c.  Janet-Frank  syringe 
(which  is  preferred  to  the  hrigating  jar),  a  Wolbarst  or  other  basin 
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and  assorted  towels  and  similar  dressings.  Its  technic  is  the  passage 
of  the  catheter,  cleansing  the  anterior  urethra  as  it  progresses  and  thai 
without  the  fluid  running  the  posterior  urethra  and  bladder  are  entered 
so  gently  that  no  spasm  occurs.  The  bladder  is  filled  to  comfort  and 
evacuated  several  times  and  left  filled  at  the  last  step.  As  the  catheter 
is  withdrawn  the  posterior  urethra  may  receive  instillations  or  mild 
irrigation  if  no  spasm  is  present,  and  finally  it  is  washed  by  having 
the  patient  pass  the  antiseptic  fluid  left  in  the  bladder.  Force  is 
unnecessary  beyond  that  for  filling  the  bladder,  and  duration  ends 
with  several  distentions  of  from  150  to  500  c.c.  always  within  toler- 
ance, and  frequency  is  like  that  of  anterior  irrigation,  at  first  daily, 
then  every  other  day  and  finally  temperature  rests  on  comfort,  but 
ranges  from  100°  to  120*^  F.,  by  the  thermometer.  Fluids  are  the 
standard  solutions  and  combinations  already  detailed. 

Valentine-Janet  posterior  irrigation^  in  the  prostatic  urethra  has  the 
same  equipment,  preparation,  preliminaries  and  postures  as  in  the 
anterior  treatment.  Fully  sterilized  instruments,  utensils  and  external 
organs  and  urination  of  the  patient  in  the  presence  of  the  urologist  are 
basic  principles.  Its  technic  requires  posit  ion^at  the  side  of  the  patient, 
irrigation  of  the  penis  and  external  genitals  and  then  tight  apposition 
of  the  nozzle  into  the  meatus,  so  that  outflow  is  prevented.  The  force 
is  slowly  increased  by  raising  the  irrigator  up  to  a  head  of  six  to  eight 
feet  as  the  urethra  distends.  \Miile  the  patient  breathes  deeply  and  tries 
to  urinate,  the  fluid  is  felt  to  start  into  the  bladder  by  both  the  urologist 
and  the  patient.  Then  the  force  of  the  fluid  should  be  decreased  by 
pressure  on  the  stopcock  and  checked  before  pain.  The  basin  and 
nozzle  are  now  removed  and  the  patient's  genitals  dried.  He  then 
passes  the  contents  of  his  bladder  into  test-glasses,  either  sitting  or 
standing,  at  once  or  after  waiting,  according  to  the  presence  of  infection 
in  the  bladder.  Duration  is  only  to  fill  the  bladder  with  from  150  to 
500  c.c,  once  or  several  times,  according  to  the  condition  of  the  organ 
and  irritation  and  tolerance.  The  latter  increases  with  experience  in 
the  patient  and  gentleness  in  the  urologist.  Temperature  rests  on  the 
same  basis,  varying  from  100*^  to  120°  F.,  by  the  thermometer.  Fre- 
quency begins  T^ith  once  a  day  and  then  every  other  day,  and  at  each 
treatment  several  distentions  of  the  bladder  are  possible  until  the 
return  flow  is  clear  of  pus,  when  a  final  distention  is  left  for  evacuation. 
Spasm  is  usually  overcome  by  starting  with  a  fully  empty  bladder, 
reducing  the  force  of  the  stream,  diverting  attention  of  nervous 
patients  and  using  the  reclining  position.  The  fluids  are  the  duplicates 
of  formulae  previously  described. 

Chetwood  double-current  posterior  irrigation  shows  no  changes  in  the 
■deep  urethra  from  that  in  the  anterior  portion  as  to  all  the  preliminaries 
discussed  under  that  subject.  Sterilization  of  all  instruments  and 
utensils  and  passing  of  the  urine  in  the  urologist's  ofiice  are  axioms. 
Force  from  an  elevation  of  the  irrigator,  six  to  eight  feet,  is  necessary 

^  Loo.  cit, 
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and  the  tecknic  is  the  same  as  in  the  Valentine  method,  with  the  added 
advantage  of  the  double  current  cut-off,  with  which  the  fluid  is  applied 
to  the  sphincter  muscle  until  the  bladder  is  filled  with  small  quantities 
at  first  and  then  with  larger  supplies  up  to  tolerance,  and  always  with 
gentleness  to  avoid  spasm.  Final  details,  such  as  duration,  temperature, 
frequency  and  repetitions,  are  the  same  as  in  the  other  procedures. 
There  is  no  change  from  the  standard  fluids  designated  in  earlier 
paragraphs. 

Aftertreaiment  and  cure  are  the  same  in  posterior  gonococcal  acute 
uretihritis  as  briefly  noted  under  the  heading  of  Anterior  Gonococcal 
Acute  Urethritis  (page  70).   Further  note  is  therefore  here  unnecessary. 

Treatment  of  Nongonococcal  Urethritis. — The  brevity  of  this 
subject  in  thb  work,  owing  to  the  fact  that  gonococcal  urethritis  is 
presented  as  the  typical  inflammation  in  all  its  phases,  has  made  it 
advisable  to  consider  the  treatment  of  nongonococcal  urethritis  of 
both  acute  and  chronic  forms  after  the  treatment  of  gonococcal  chronic 
urethritis  as  part  of  Chapter  IV. 
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CHAPTER  II. 

COMPLICATIONS  AND  SEQUELS  OF  ACUTE  LTRETHRITIS. 

General  Considerations. — Anterior  and  posterior  acute  urethritis  have 
acute  complications  which  possess  distinct  tendency  to  become  chronic, 
owing  to  the  complexity  and  delicacy  of  the  organs  and  the  destructive 
and  penetrating  faculties  of  those  organisms  which  commonly  provoke 
the  severe  infections,  notably  the  •  pyogenic  and  gonococcal  forms, 
in  pure  or  associated  culture.  On  the  other  hand,  complications  may 
arise  in  any  of  the  other  nongonococcal  urethrites  in  patients  of  lowered 
vitality  and  with  intense  invasion.  Complications  are  also  not  uncom- 
mon in  relapsing  nongonococcal  disease,  such  as  catarrhal  and  diathetic, 
while  they  are  very  common  indeed  in  relapsing  gonococcal  acute 
urethritis. 

General  Clinical  Features. — In  all  acute  complications  of  acute 
urethritis  of  any  origin  whatever  the  clinical  characters  are  much  the 
same  according  to  the  special  part  involved.  Inasmuch,  however,  as 
gonococcal  acute  urethritis  is  most  prone  to  develop  the  complications, 
and  as  their  symptoms  are  the  most  t>T)ical  and  severe,  it  is  best  to 
regard  them  as  the  standard  of  comparison  for  the  other  forms.  The 
best  is  the  clinical  classification  into  acute  and  chronic  as  to  course, 
and  anterior,  posterior  and  anteroposterior  as  to  location.  The  chronic 
complications  belong  to  the  subject  of  chronic  urethritis,  hence  only 
the  acute  forms  will  be  considered  in  this  chapter. 

I.  COMPUCATIONS  OF  ANTERIOR  GONOCOCCAL  ACUTE 

URETHRITIS. 

Varieties. — ^Two  general  subdivisions  are  recognized:  (a)  local, 
affecting  the  urogenital  organs  alone,  and  (6)  systemic,  affectiHg  the 
body  at  large.  In  anterior  acute  disease  systemic  complications  are 
rarely  seen,  are  somewhat  more  common  in  posterior  acute  urethritis 
and  still  more  usually  occur  in  anteroposterior  chronic  m^thritis.  For 
this  reason  they  will  be  discussed  as  essential  to  posterior  lesions  rather 
than  anterior  disease.  The  local  complications  had  best  be  arranged 
in  their  anatomical  order,  and  in  the  nature  of  things  are  only  sexual 
and  urinary  in  their  location.  They  are:  phimosis,  paraphimosis, 
lymphangeitis,  lymphadenitis,  littritis,  folliculitis,  c^o^Tperitis  with  reten- 
tion and  cowperitis  without  retention.  Complications  in  the  sexual, 
urinary  or  general  systems  arising  cephalad  to  the  triangular  ligament 
are  considered  under  posterior  urethritis  (pages  115,  201). 
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A.  Urogenital  Gkoiip. 

1.  Sexual  Forms. 

PHIMOSIS  AMD  PARAPHIMOSIS. 

Definition  and  Etiology. — Phimosis  and  paraphimosis  are  two  compli- 
cations which  are  caused  by  a  long  and  a  tight  foreskin.  Redundant 
prepuce  leads  to  balanitis  and  baianoposthitis,  while  the  tightness 
adds  phimosis  and  irreducibility  of  a  retracted  tight  prepuce  causes 
paraphimosis.  In  all  these  three  the  inflammatory  lesions  are  much 
the  same. 

STznptoms. — The  subjective  symptom3  of  phimosis  are  ardor  urinae 
n-ithin  the  cavity  of  the  foreskin  and  not  the  course  of  the  urethra,  often 


Fic,  16. — Method  of  reduction  of  reiluciEile  acute  puruphiroosis,  ahowing  position 
of  foreskiii  and  ^na.  respectively,  withio  tho  etisp  of  the  ficgerB  and  presaure  o(  tb« 
thumbs.      (Taylor.') 

with  "  ballooning"  of  the  foreskin,  due  to  back  pressure  during  urination. 
Pain  in  the  foreskin  and  glans  is  due  to  excoriation  of  the  lining,  reten- 
tion and  decomposition  of  urine,  pressure  of  the  edema,  tension  during 
erection  and  irritation  by  contact  with  clothing  and  fingers.  Objec- 
tive symptoms  of  phimosis  are  tenderness  over  the  glans  jx-nis  away 
from  the  course  of  the  urethra,  generalized  over  the  whole  glans  and 
the  foreskin  and  not  localized  as  in  chanorous  phimosii.  Retractible 
foreskin  reveals  a  tj'pical  balanoposthitis,  with  redness,  excoriation, 
maceration,  edema  and  sometimes  lymphangitis,  everywhere  distrib- 
uted and  a  discharge  which  wells  up  from  the  ret-esses  and  folds  about 
the   corona   and   is  therefore  distinct   from  that  which  oozes  from 
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the  urethra.  Irretractible  foreskin  requires  dilatation  of  the  o 
and  cavity  with  a  three-blade  nasal  speculum  and  illumination 
a  urethroscopic  lamp  or  examination  mth  a  Chetwood  urethros< 
and  \\ill  show  much  the  same  features.  The  edema,  as  a  rule,  is  1 
ized  to  the  foreskin  and  glans  and  not  to  the  penis  as  a  whole;  e? 
tionally,  however,  the  edema  is  generalized  throughout  the  penis 
large  part  of  it.  Lymphangitis  may  often  be  traced  along  the  doi 
and  sides  of  the  organ  into  the  groins,  where  lymphadenitis  ma; 
present,  both  with  moderate  tenderness. 

Paraphimosis  is  regarded  as  of  two  varieties:  acute  reducibl 
without  gangrene,  and  acute  irreducible  or  with  gangrene, 
reducible  form  is  characterized  by  enormous  infiltration  of  the  fore 
with  sermn,  so  that  it  retracts  beyond  the  glans  and  remains  in 
situation  as  a  rather  uniformly  distributed  mass  of  edema  without 
pressure  or  necrosis.  The  irreducible  t.v'pe  is  characterized  by  a  del 
fibroelastic  band  of  tissue,  not  uncommonly  constituting  Ae  ori 
outlet  of  the  redundant  foreskin,  which  when  passed  beyond  the  { 
is  normally  sufficiently  tight  to  constrict,  and  to  set  up  edema  o 
parts  distal  to  it,  and  thereafter  through  the  pressure  of  both  the  1 
and  the  edema  to  cause  localized  ulceration  and  gangrene.  J?i 
death  of  the  glans  in  part  or  whole  is  seen. 

The  objective  symptoms  are  that  the  retracted  foreskin  constrict 
corona.  The  pressure  leads  to  congestion,  lividity  and  edema  oi 
glans  and  then  of  the  constricting  band.  Ulceration,  as  a  rule,  oc 
only  in  the  foreskin  at  its  tightest  point,  so  that  Nature's  tend 
is  spontaneous  division  of  the  fibers  and  release  of  the  glans.  E< 
tion  of  urine,  except  reflexly,  does  not  occur.  Beneath  the  folds  o 
foreskin,  and  especially  within  the  pocket  behind  the  constrict! 
characteristic  retention  pus  is  secreted,  produced  by  balanopost 
The  characteristic  organisms  of  this  pus  decide  the  nature  ol 
infection. 

The  subjective  symptoms  are  the  pain  due  to  the  constric 
inflammation,  and  retained  pus  and  fear  through  the  unnatural,  s 
congestion,  lividity  and  swelling  of  the  glans. 

Diagnosis. — Phimosis  in  its  history  presents  the  acute  swe 
irretractible  foreskin  which  was  previously  retractible,  and  in  ch 
cases  a  foreskin  which  could  never  be  reduced  in  which  inflamm 
is  persistent  or  acutely  apparent.  Paraphimosis  in  its  histo 
never  chronic,  always  acute,  but  may  appear  during  a  chronic  u 
ritis  with  acute  exacerbation.  Subjective  symptoms  are  chiefly  i 
of  the  balanitis,  posthitis  and  balanoposthitis,  w^hich  are  disci 
under  the  next  heading,  and  their  origin  in  urethritis,  ulcers  or 
matism  may  sometimes  be  described  by  the  patient.  Objectivel; 
condition  of  the  foreskin  and  its  lining  is  demonstrated  by  the  palp 
and  inspection,  with  or  without  meatoscopes  or  m^throscopes,  v 
the  cavity  of  the  foreskin,  if  irretractible.  Laboratory  finding 
most  important  and  must  demonstrate  the  gonococcus  from  withi 
urethra  and  the  cavity  of  the  foreskin  recovered  from  the  latter, 
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latinum  loop  and  endoscopic  tube,  at  points  of  maceration  or 
iation  of  the  modified  skin.  Other  organisms  causing  thb  com- 
tion  must  be  exchided. 

le  importance  of  laboratory  findings  is  most  emphatic  in  all  cases, 
more  so  in  the  extragenital  complications,  and  must  include  in 
eriologj-  smear,  culture  and  animal  inoculation  and  in  hematology 
various  fixation  tests,  of  which  two  are  recognized,  syphilitic  and 
Moccai,  with  tuberculosis  in  the  course  of  development  and  prob- 
■  those  of  other  diseases  to  be  added  later. 


0.  17. — Author's  case  of  phimosis  Juc  to  ackaiioed  cardiorpnnl  diBCBae.  This 
"t  WM  in  the  last  stages  of  eardicivnacular  ami  rpnal  discnse  with  marked  odema 
^  lower  eitreniitieB  atid  the  lower  half  of  the  niKlnmcn.  The  poiiis  was  phimotic 
^•crotum  wHB  oulorged  by  edema  to  three  or  four  times  its  natural  siie.  Marked 
■opiKthitia  was  absent.  On  account  of  obvious  intraabdominal  pressure  Bad 
kIit  atony  the  truss  was  not  removed  for  the  photograph. 

I  diagnosis  treatment  must  result  in  prompt  relief  of  the  balano 
!iitia  independently  of  the  urethritis.  The  following  subjects 
ler  clear  up  the  differential  diagnosis:  Chronic  phimosis  presents 
ent  acute  attacks,  and  finally  the  persistent  or  relapsing  condition 
ig  on  aiuitomical  defect  or  such  diseases  as  diabetes.  The  symp- 
are  usually  a  thickened  irreducible  skin,  with  cracks  and  fissures 
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about  the  opening.  The  anatomical  defect  may  be  the  only  symptom 
in  patients  who  have  escaped  inflammation  within  the  foreskin. 

Treatment  of  Gonococcal  Acute  and  Chronic  PhimoEia. — Phimosis  m 
paraphimosis  are  in  their  significance  usually  minor  complications 
but  may  become  major  by  existing  lymphatic  and  other  sequels. 

Prevention  is  circumcision,  a  racial  custom  in  a  large  portion  of  th( 
human  family  and  indicated  whenever  there  has  been  repeated  doH' 
gonococcal  Imlanitis,  which  proves  an  easily  affected  modified  skit 
lining  the  foreskin  and  covering  the  glans,  and  whenever  the  phimosi: 
is  a  real  congenital  defect  and  whenever  paraphimosis  has  occurred 
Abortive  treatment  consists  only  in  energetic  measures  at  the  earlies 
sign  of  swelling  or  discharge  of  the  same  kind  as  curative  treatmen' 

Curative  Treatment. — Curative  treatment  is  synonjTnous  with  symi 
tomatic  and  is  interested  in  the  ardor  urinie,  pain,  tenderness,  edeio 
inflammation,  rctractibility  and  irretractibility  of  the  foreski 
Cleanliness,  rest  in  bed,  continued  attention  to  diet  and  drink  are  t' 
management  and  avoid  any  increase  in  the  inflammation.     Preputi 


Fill.  IS.— Author^  suhjjrppulial  irrigation  (iirigiiiul.)  The  patinut  ia  drop«d  iB  ll 
standard  method  (Fig.  15)  aud  then  a  female  silver  catheter  mounted  in  tbe  Valcnni 
CUt-ufF  is  passed  under  the  foreskiu  of  the  penis,  held  frir  clcanlinosa  and  aguitti 
splash  in  gauze,  while  the  litiih  head  of  Quid  balloons  and  washo»  uut  tbe  prepuwin 
the  Wolbarat  basin. 

irrigations,  hot  penile  baths,  and  when  the  foreskin  is  again  retractib 
hot  washings  are  included  under  hydrotherapy  for  the  infection  and 
result.  The  author's  method  of  irrigating  the  foreskin  is  shown  in  F 
18,  and  will  be  found  most  efficient  with  the  usual  antiseptic,  astring* 
and  stimulating  solutions.  Its  technic  is  fully  detailed  on  page  ' 
under  the  treatment  of  Balanitis. 

The  means  are  irrigations  and  hand  injections,  with  the  subpreput 
syringe  with  a  long  tip  (Fig.  7, 1)  and  K),  with  exactly  the  same  dm 
as  employed  for  urethral  treatment,  such  as  hot  potassium  permi 
ganate,  1  in  -KXX)  to  I  in  1000,  which  in  the  author's  opinion  is  the  b 
of  all  for  the  foreskin,  or  nitrate  of  silver,  1  in  5000  to  1  in  2000, 
weak  bichloride  of  mercurv,  1  in  5000  to  1  in  2000.  Medid 
measures  in  astringent  and  antiseptic  fluids  at  first  twice,  then  or 
daily  usbg  from  a  half  to  a  whole  gallon  each  time.    If  the  foreskit 
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irretractible  it  is  the  only  means  available  aided  by  hand  injections  by 
the  patient  in  the  intervals,  using  only  the  long,  soft-rubber  or  glass- 
tipped  s>Tinge  for  the  foreskin.  If  the  foreskin  is  or  becomes  retractible 
the  glans  may  be  painted  with  nitrate  of  silver  solution,  1  in  250  to 
1  in  125,  every  day,  and  the  penis  soaked  in  a  timibler  of  hot  perman- 
ganate of  potash  solution,  1  in  4000  to  1  in  1000,  all  according  to  reac- 
tion; or  wet  dressings  ever>^  two  to  four  hours  of  aluminiun  acetate, 
black  wash,  bichloride  of  mercury,  1  in  5000,  or  lead  and  opium  wash 
are  serviceable  against  edema  and  a  tendency  to  cellulitis.  Relapse  is 
guarded  against  by  careful  washing,  dressing  and  powdering  of  the 
glans  and  foreskin  during  the  rest  of  the  urethritis.  A  good  powder  is 
the  following: 

Q— Thymol  iodide, 

Boric  acid. 

Bismuth  subgallate equal  parts 

Mix,  make  a  fine  powder  and  mark : 

Apply  locally  three  times  a  day,  washing  the  old  ix)wdcr  off  carefully  each  time. 

Surgical,  measures  are  nonoperative  and  operative.  Among  the 
nonoperative  means  are  the  irrigations  and  applications  through  the 
short  urethroscope  or  meatoscope  already  spoken  of.  The  operative 
step  is  circumcision  performed  by  the  following  teclmic:  Circumcision 
abouU  be  accepted  as  a  preventive  in  ever>^  male,  and  in  the  selection 
of  caae  is  applied  to  all  rebellious  cases  of  chronic  phimosis.  The 
instrumttits  and  supplies  include  a  phimosis  clamp,  scalpel,  scissors, 
fwceps,  hemostats,  ligatures,  needles  and  dressings  and  the  prepara- 
tion of  the  field  is  irrigation  and  washing  with  soap  and  water  and  of 
the  patient  is  for  a  minor  operation  under  local  anesthesia  in  most 
adults  and  adolescents  and  general  anesthesia  in  small  children.  The 
posture  is  supine  and  the  glans  is  the  one  landmark,  and  must  not  be 
injured.  It  is  protected  by  stretching  tlie  foreskin  after  anesthesia 
so  that  it  may  be  retracted  and  its  relation  with  the  glans  determined, 
which  in  children  is  often  that  of  adhesion,  requiring  freeing.  There 
*re  t\\o  methods,  the  clamp  and  the  open.  In  the  clamp  method, 
the  clamp  is  applied  in  the  middle  line,  slightly  obliquely,  in  order  to 
spare  the  frenum  and  give  a  good  posterior  flap.  The  incision  is  made 
either  distal  to  the  clamp  or,  as  the  author  prefers,  proximal  to  it, 
^^ing  the  foreskin  forward,  dividing  it,  layer  by  layer,  and  catching 
^  prominent  bloodvessel  before  it  is  divided,  spurts,  retracts  into 
%  cellular  tissue  and  starts  a  hematoma.  One  side  at  a  time  is  thus 
divided  from  the  outer  to  the  inner  skin.  WTien  the  foreskin  is  ablated 
all  bleeding  is  stopped,  the  inner  flap  trimmed  if  necessary  and  then 
the  edges  are  sutured  with  fine  silk  or  horsehair  in  the  adult,  but  fine 
catgut  in  the  child,  beginning  by  uniting  the  frenum  with  raphe  and 
then  the  midpoints  on  the  dorsum.  These  sutures  are  left  long  and 
held  by  the  assistant  to  support  the  organ  in  the  vertical  position  and 
appose  the  cut  edges  for  the  other  stitches,  placed  every  quarter-inch 
with  great  care  not  to  infold.  The  dressing  is  a  wick  of  iodoform 
gBUze  held  against  the  suture  line  by  the  long  ends  of  the  stitches  tied 
over  it. 
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The  open  method  omits  the  damp,  and  after  all  the  foregoing  p 
liminaries  makes  a  dorsal  incision  to  the  corona  and  then  trims  a 
removes  the  two  flaps  down  to  the  frenum.  The  other  steps  of  i 
operation  duplicate  those  ahready  given. 

The  immediate  aftertreatment  is  to  inspect  for  about  an  he 
for  bleeding  and  hematoma  and  to  keep  the  organ  supported 
cotton  and  protected  from  the  weight  of  bed-clothing.  In  childi 
the  application  of  boric  acid  ointment  prevents  wetting  the  dressi 
with  urine.  The  adult  should  be  directed  not  to  soil  the  dressings 
any  way.  If  the  case  is  ambulant,  a  pad  of  cotton  is  placed  upon  i 
abdomen  to  receive  the  penis  and  another  upon  the  penis  itself,  a 
over  all  a  well-fitting  prize-fighter's  cotton  trunk  is  worn.  In  order 
mrinate  the  patient  must  remove  and  then  replace  this  dressing.  1 
remote  aftercare  allows  the  catgut  stitches  in  children  to  drop  aw 
but  the  silk  or  horsehair  in  adults  to  be  cut  out  on  the  seventh  to  1 
ninth  day  and  suitable  stimulating  dressings  to  be  applied  to  grai 
lating  spots.  The  glans  often  remains  extremely  sensitive  for  nw 
weeks  in  adults  and  must  be  soothed  with  ointment  and  cotton. 

Cvre  in  nonoperative  cases  is  the  relief  of  the  edema  and  infect 
and  the  restoration  of  retractibility  of  the  foreskin,  which  is  alw 
possible  except  in  cases  of  congenital  abnormality. 

The  cure  in  operative  cases  should  show  a  penis  with  the  glans  fi 
exposed  but  with  the  stump  of  the  foreskin  not  tight  but  sligh 
loose  behind  the  corona  without  covering  the  same. 

Treatment  of  Gonococcal  Acute  Pari4[)himo8i8. — Significance,  usiu 
of  minor  importance,  occasionally  major  through  ulceration  and  lo 
gangrene.  Prevention  directs  no  attempt  at  retraction  of  the  fores 
when  either  it  or  the  glans  has  been  obviously  inflamed  and  suggc 
prompt  and  proper  attention  to  a  phimosis  so  that  the  paraphinw 
will  not  develop.  Immediate  replacement  of  a  retracted  forest 
showing  constriction  back  of  the  glans,  with  swelling  and  edema 
the  only  abortive  measure,  and  is  done  by  massage,  as  shown  in  I 
16  and  the  following  paragraphs: 

Cvraiite  Treatment — Curative  treatment  requires  cleanliness,  i 
in  bed,  with  the  penis  supported,  and  nonirritating  diet  and  di 
as  the  hygiene  against  increasing  any  of  the  factors  of  inflammal 
and  ulceration.  Decongestion  is  found  in  hot  antiseptic  penile  bf 
and  hot  sitting  baths  among  the  physical  methods,  and  digital  redud 
of  the  deformity  is  the  massage  of  these  cases.  Local  wet  dressi 
of  hot  lead  and  opium  wash,  aluminum  acetate  or  bichloride  of  merci 
1  in  5000,  for  sedative,  antiseptic  and  astringent  effects,  introduce 
medicinal  measures.  Early  cases  may  be  reduced  by  massage  in 
following  nonoperative  surgical  procedure:  edema  is  gently  pre 
from  the  glans  and  foreskin,  so  that  each  becomes  soft  instead  of  te 
Acupuncture  of  the  foreskin,  with  a  needle  under  antiseptic  pre 
tions,  may  be  necessar^^  for  the  evacuation  of  serum.  The  two  thu 
are  then  placed  against  each  other  for  support  on  the  glans  "while 
two  index  and  middle  fingers  seize  respectively  the  dorsum  and  ve 
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of  the  penis  well  back  of  the  constricting  band.  By  pushing  the  glans 
into  the  ring  of  the  paraphimosis  and  pulling  th6  ring  over  the  glans  at 
one  and  the  same  time,  a  coordmated  motion  of  thumbs  and  fingers 
toward  one  another,  the  paraphimosis  will  often  be  reduced.  The  con- 
stricting band  must  finally  be  felt  free  of  the  glans  in  the  foreskin 
in  front  of  the  meatus.  An  antiseptic  wet  dressing  should  be  used 
immediately  after  successful  restoration,  also  subpreputial  irrigations 
and  hand  injections.  Older  and  irreducible  cases  require  operative 
measures  after  a  local  anesthetic  of  cocain,  novocain,  stovain  or  their 
analogues  injected  into  the  midline  of  the  dorsum  above  and  through 
the  constricting  band,  and  after  sterilization  of  the  ulcer  with  tincture 
of  iodin,  the  band  is  divided,  layer  by  layer  with  a  scalpel  until  it  is 
fully  cut  through  and  the  tunica  albuginea  is  seen  at  the  depth  of  the 
wound.  Such  incision  is  usually  three-quarter  inch  long  and  permits 
immediate  restoration  of  the  parts,  followed  by  wet  dressing.  The 
dorsal  vein  of  the  penis  is  sometimes  cut  in  this  operation  and  will 
bleed  unduly  unless  ligated.  An  equally  good  technic  is  to  buttonhole 
the  skin  in  the  normal  zone  above  the  constricting  band  and  then  pass 
a  blunt  grooved  director  down  to  and  along  the  tunica  albuginea  and 
beneath  the  band  so  far  as  the  corona  glandis.  Upon  the  director  the 
band  is  then  cut  through  in  its  entire  thickness  and  breadth  with  one 
stroke  of  the  knife.  The  author  prefers  this  method  because  the 
director  isolates  and  retracts  the  band  away  from  the  body  of  the  organ. 
A  wet  dressing  is  again  the  immediate  aftertreatment,  which  is  con- 
tinued on  surgical  lines  until  the  little  wound  is  healed  and  the  remote 
aftertreatment  is  sunmied  up  in  the  toilet  of  the  foreskin  against 
return  of  the  paraphimosis  and  in  circumcision  as  permanent  relief  of 
the  underlying  and  resulting  deformity. 

Cure  requires  recovery  from  the  infection  and  gangrenous  ulcer 
without  any  or  much  deformit}'.  Reparative  measures  against 
unsightly  flaps  complete  the  ease. 


BALANITIS,  POSTHITIS  AND  BALANOPOSTHITIS. 

DefinitioiL — ^The  glans  is  covered  with  and  the  foreskin  is  lined 
not  by  mucous  membrane,  as  formerly  supposed,  but  by  modified 
skin  which  is  capable  of  infection  and  inflammation.  When  the  glans 
wone  is  affected  the  lesion  is  known  as  balanitis,  and  when  the  foreskin 
p  chiefly  involved  the  term  posthitis  is  used,  and  finally  when  the 
^nflanunation  is  generalized  it  is  called  balanoposthitis. 

Ttiieties. — ^The  following  types  may  be  distinguished:  (1)  as  to  site, 
b^nic  and  posthic  as  localized  and  balanoposthic  as  generalized; 
(2)  as  to  course,  acute,  subacute,  chronic  and  relapsing;  (3)  as  to 
foreskin,  retractible  and  irretractible;  (4)  as  to  degree,  mild,  marked 
^d  severe;  (5)  as  to  infection,  suppiu'ative,  croupous  or  diphtheritic, 
syphilitic,  chancroidal,  gonococcal,  diabetic  and  herpetic.  Distinction 
as  to  the  course,  retractibility  of  the  foreskin  and  form  of  infection  is 
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important,  and  this  work  is  concerned  with  the  gonococcal,  which  i 
taken  as  a  type. 

Etiology. — ^Etiology  is  predisposing  and  exciting.  The  predisposin 
cause  is  peculiarity  or  defect  of  the  foreskin  summed  up  in  phimod 
and  deficiency.  Phimosis  with  its  long  or  redundant,  straight  c 
angulated,  tight  or  flaccid,  small  or  strictured  outlet  and  deficient  c 
elongated  frenum,  imprisons  the  normal  smegma  in  its  folds,  stimulate 
its  decomposition  and  invites  infection  from  any  source,  so  that  i 
gonococcal  invasion  the  pus  from  the  urethra  easily  travels  into  tl 
recesses  and  produces  characteristic  inflammation.  A  deficient  for 
skin  may  by  exposure  to  irritation  also  predispose.  Trauma  in  causii 
loss  of  epithelium  is  an  imp>ortant  predisposing  cause,  such  as  aris 
during  excessive  coitus,  masturbation  and  the  friction  of  warts  with 
the  foreskin.  Intercourse  w^ith  a  woman  having  too  small  geniti 
for  the  penis  of  the  man  acts  in  the  same  way,  and  the  acridity 
leucorrhea  and  of  the  normal  vaginal  secretion  just  before,  durii 
or  just  after  the  menses  may  also  prepare  the  modified  skin  for  infectio 
The  exciting  cause  is  therefore  penetration  of  any  organism  into  tl 
favorable  soil  thus  prepared,  or  in  virtue  of  the  decomposition 
smegma  the  change  of  organisms  normally  present,  from  innocuous 
nocuous  t^'pes,  occurs.  According  to  the  variety  of  organism  gainii 
access  the  t^i^es  of  disease  are  recognized.  The  pyogenic  germs  evob 
suppurative,  the  gonococcus,  gonococcal;  the  Treponema  pallidm 
syphilitic;  the  bacillus  of  Ducrey,  chancroidal;  and  the  decompositic 
and  infection  of  sugary  urine  diabetic  balanitis.  Herpes  progenital 
may  cause  active  lesions  in  the  same  manner  as  chancre  and  chancroi 

Pathology. — All  ages  from  infancy  to  advanced  life  have  the  san 
essence  of  process,  which  is  infection  of  the  modified  skin  of  the  glai 
and  foreskin,  wath  suppurative,  gonococcal,  syphilitic,  chancroidal  ar 
diabetic  inflammation.  The  temporarj^'  lesions  are  the  commone 
and  comprise  superficial  desquamation  or  erosion  and  ulceration 
accordance  with  the  activity  of' the  process.  In  the  suppurative  ai 
gonococcal  lesions,  ulcers  are  relatively  uncommon,  but  are  the  naU 
of  the  chancre  in  syphilitic  and  of  the  soft  venereal  sore  in  chancroid 
disease,  and  are  by  no  means  rare  as  gangrene  in  diabetes.  Pennant 
lesions  are  absent  except  as  the  scars  of  deep  erosions  in  the  viok 
suppiutitive  and  gonococcal  cases  and  of  chancres,  chancroids  a 
gangrene.  The  associated  lesions  do  not  occur  in  suppurative  a 
gonococcal  balanoposthitis  unless  extreme,  but  in  syphilis  the  systen 
pathology  of  the  disease  may  be  already  present  or  soon  appear,  a 
in  chancroid  an  active  lymphatic  involvement  may  be  present  and 
diabetes  gangrene  of  the  foreskin.  The  complicating  lesions  are  usua 
l.\Tnphangeitis  and  l\Tnphadenitis.  ITiese  may  be  absent  or  v< 
marked.  In  suppuration  and  gonococcal  disease  of  the  foreskin  a 
glans  they  are  rare — if  marked,  then  a  mixed  or  associated  infect 
must  be  looked  for.  In  sj'philis  the  vessels  are  cordlike  and  the  gL 
indurated,  discrete  and  movable  and  in  chancroid  the  vessels 
inflamed  and  tender  and  the  nodes  indiu'ated,  matted  and  fixed  to 
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skin  and  deeper  parts.  Abscess  of  the  glands  is  not  uncommon  in 
chancroid.  I)iabetic  gangrene  may  have  much  the  same  complications. 
Herpetic  lesions  show  the  papular,  pustular  or  ulcerous  spots,  individu- 
ally or  collectively,  \\ath  the  other  signs  of  balanitis  and  posthitis.  These 
lesions  are  all  mild  and  temporary.  According  to  the  type  of  disease, 
the  infecting  organisms  are  regularly:  the  normal  flora  of  the  foreskin 
(evolved  to  vicious  activity),  the  gonococcus,  the  Treponema  pallidum, 
the  bacillus  of  Ducrey  and  a  variety  of  organisms  in  decomposing  dia- 
betic subpreputial  deposits.  No  definite  organisms  are  identified  with 
herpes. 

Symptoms. — These  varj'  with  the  degree  of  the  disease  and  not  mate- 
rially with  its  distribution  as  balanitis,  posthitis  or  balanoposthitis, 
and  are  purely  local  because  in  the  strict  sense  subjective  and  objective 
sj^mic  signs  are  absent.  Exceptions  to  this  rule  are  manifestations 
of  the  constitutional  disease  in  sjq^hilitic  and  diabetic  patients  and  of 
active  general  absorption  in  chancroidal  and  gonococcal  infection. 
Sjinptoms  of  the  invasion,  establishment,  termination  and  complica- 
tions are  seen.  The  period  of  invasion  is  usually  very  mild  in  the  simple 
cases  and  maske<l  by  the  gonococcal  urethritis  in  this  form  of  balanitis. 
If  present  in  this  period  at  all  the  signs  are  extremely  mild  and  of  the 
same  kind  as  in  the  establishment  of  the  process.  The  local  subjective 
SMnptoms  in  gonococcal  balanitis  are  more  violent  than  in  the  simple 
suppurative  form,  but  the  former  is  the  more  common  and  directly 
in  our  interest.  The  chief  complaints  are  sensations  and  discharge. 
The  sensations  varj'  among  itching,  pain,  burning,  feeling  of  foreign 
hody  under  the  foreskin  and  desire  to  rub  or  ])ull  the  foreskin  about. 
These  symptoms  are  known  by  the  intelligent  patient  not  to  be  in  the 
urethra,  because  they  continue  after  the  urethra  has  been  cleansed  by 
the.  act  of  urination.  In  n»tractible  foreskin,  the  discharge  is  noticed 
only  from  the  folds  and  not  from  the  urethra,  and  in  irretractible  fore- 
skin it  appears  on  pressure  on  the  prepuce  rather  than  on  the  urethra, 
after  the  canal  is  freed  of  gonococcal  pus  by  urination.  If  erosions 
and  superficial  ulcers  are  present  the  patient  will  often  seek  advice 
for  these  after  neglect  of  the  stage  of  discharge,  on  the  theory  that 
ke  has  chancres  or  chancroids. 

The  local  objective  signs  are  determined  by  the  degree  of  the  attack, 
Wng  few  in  mild,  many  in  marked  and  many  and  severe  in  extreme 
cases. 

I.  Cases  with  lietraclible  Foreskins, — ^The  glans  alone  or  with  the 

foreskin  in  part  or  whole  is  red,  glistening  and  edematous  in  mild  cases 

and  early  stages  of  severe  forms.     Maceration,  desquamation  and 

erosion  in  spots,  large  areas  or  imiversally  mark  further  progress. 

Vesicles  and  pustules  are  frequent,  which  break  under  retraction  of 

the  foreskin  and  simple  cleansing  of  the  parts,  leaving  behind  ^erosions 

or  ulcerations  at  their  bases.    The  discharge  is  either  characteristic  of 

gonococcal  urethritis  or  modified  by  the  addition  of  the  balanitis  and 

/ouJ  smegma.    It  is  milky  and  has  a  disagreeable  penetrating  odor, 

regarded  as  diagnostic  of  the  simple  cases.    Gonococci  are  present  in 
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the  discharge  combined  with  the  organisms  of  suppuration,  catarrh 
inflammation  and  of  the  normal  flora  of  the  prepuce.  The  discharj 
wells  up  from  the  folds  of  the  foreskin  and  especially  back  of  tl 
corona.  Severe  types  are  the  extremes  of  the  disease  and  occur  i 
patients  with  poor  health  and  without  resistance  to  disease  and  i 
persons  with  uncleanliness  from  habit  or  occupation.  Ulcerations  ma 
extend  like  and  must  be  distinguished  from  chancroid  and  neoplasn 
and  the  lymphatics  may  be  involved  in  acute  inflammation  of  vesse 
and  glands  and  even  inguinal  abscess. 

II.  Cdses  with  Irretractible  Foreskin. — 'Inspection  of  the  part 
possible  only  with  urethral  specula,  of  which  none  is  more  conveniei 
than  the  Skene-Folsom,  short  Chetwood  or  Buerger.  The  outlet  < 
the  foreskin  is  dilated  with  the  blades  of  the  Skene-Folsom  specului 
and  its  cavity  illuminated  with  a  lamp  and  head  mirror  or  a  urethr 
scopic  lamp  and  the  pus  carefully  wiped  from  the  urinary  meatv 
Pressure  on  the  foreskin  then  brings  \tito  the  field  volumes  of  p 
which  do  not  come  from  the  urethra.  The  ("hetwood  or  the  Buerg 
urethroscope  may  now  be  inserted  to  the  corona  for  determination 
the  other  conditions  described.  In  both  forms  of  the  disease,  palpati 
of  the  foreskin  and  glans  is  usually  \ery  painful,  independently  of  t 
urethral  inflammation,  of  which  the  balanoposthitis  is  a  complicatic 
WTien  these  special  instruments  are  not  at  hand  the  following  procedi 
serv^es:  A  pledget  of  cotton  may  be  inserted  into  the  meatus  in  ord 
to  retain  the  gonococcal  pus  of  the  urethritis,  after  having  cleans" 
the  tip  of  tlie  glans,  as  seen  through  tlie  opennig  of  the  foreskin.  Geni 
pressure  upon  the  penis  back  of  its  head  and  away  from  the  ureth 
will  always  bring  away  pus  into  the  field,  which  obviously  cann 
come  from  the  urethra  on  account  of  the  plug  of  cotton  which  is  th( 
removed. 

The  stage  of  termination  in  gonococcal  balanitis  is  not  as  well  markt 
as  in  the  simpler  forms,  because  masked  in  exactly  the  same  way  as  tl 
invasion.  It  may  be  said,  however,  the  subjective  s^Tnptoms  decU 
and  sensations  of  the  balanoposthitis  slowly  merge  into  those  of  t 
persisting  urethritis  if  this  is  acute,  but  if  chronic  then  the  distincti 
between  the  two  processes  is  marked.  The  objective  symptoms  a 
disappear.  The  discharge  lessens  and  rapidly  ceases  under  cleanlinc 
dressing,  drainage  and  treatment,  so  that  again  only  the  gonococ 
discharge  from  the  urethra  is  present.  Erosions,  desquamation  a 
maceration  of  epitheliiun  soon  heal,  leaving  normal  modified  sli 
Ulcers  heal  more  slowlv  and  leave  scars  of  various  number,  size  t 
depth  behind.  If  severe  complications  have  been  present  in  1>tt 
vessels  and  glands  these  will  heal  slowly  also.  Full  recovery  is  the  i 
without  permanent  damage  in  the  gonococcal  and  suppurative  tjT 
But  in  the  ulcerating  lesions,  such  as  chancroid  and  chancre,  anc 
diabetes,  destruction  of  glans  and  foreskin  may  be  extensive. 

The  s\Tnptoms  of  the  course  and  termination  of  the  other  form; 
balanitis  have  been  sufficiently  discussed  under  the  subjects  of  phim( 
of  the  same  varieties — namely,  s>T)hilitic,  chancroidal,  diphthei 
and  diabetic. 
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Gomplicatioiis. — Complications  of  gonococcal  balanitis  occur  less 
frequently  than  with  the  ulcerating  forms  and  are  of  the  same  types 
as  follow:  Phimosis  and  paraphimosis  are  not  only  causes  but  also 
complications  or  sequels  of  balanitis,  and  a  careful  history  of  the  case 
alone  distinguishes  the  onset.  Lymphangitis  is  usually  indolent  and 
cordlike,  but  may  be  active  and  tender,  and  lymphadenitis  may  like- 
wise be  subacute  and  scarcely  painful  or  acute  active  and  painful, 
with  outcome  in  abscess.  Cellulitis  of  the  skin  sheath  of  the  penis  in 
whole  or  part  as  a  universal  or  localized  inflammation  may  foUow  the 
Ijinphatic  involvement  or  occur  more  or  less  without  it.  The  gono- 
coccal urethral  lesions  from  which  the  balanitis  proceeded  are  associated 
rather  than  complicating  lesions.  Gangrene  arises  in  diabetic  balanitis 
and  is  worthy  of  separate  note.  On  this  p>oint  Taylor^  says:  "Not 
infrequently,  particularly  in  uncleanly  persons,  in  diabetics,  also  in 
those  debilitated  by  disease  or  excesses,  gangrene  of  the  prepuce  occurs 
from  balanitis.  Owang  to  the  inflammation  of  the  parts  and  the 
spelling  of  the  glans,  a  black  spot  forms  about  the  middle  of  the  prepuce 
and  through  the  buttonholelike  opening  which  results,  the  glans 
protnides.** 

That  which  is  said  concerning  the  lymphatic  system  of  the  penis 
in  the  following  paragraphs  under  the  subject  of  lymphangitis  and 
lymphadenitis  applies  to  all  these  foregoing  conditions  and  these 
anatomical  facts  should  always  be  borne  in  mind. 

Diagnosis. — Balanitis,  posthitis  and  balanoposthitis  are  lesions  differ- 
ing from  each  other  simply  in  distribution  as  noted  in  the  definition 
of  the  acute  and  chronic  forms  in  their  appropriate  sections  on  pages 
8M7.  Balanitis  is  limited  to  the  glans  penis,  posthitis  to  the  lining 
of  the  foreskin  and  balanoposthitis  to  both  regions  combined.  Dis- 
tinction between  the  acute  and  the  chronic  form  is  one  of  activity  of 
process  and  history,  because  the  diagnostic  procediures  are  the  same 
for  each. 

The  history  acknowledges  any  or  several  of  the  following  causal 
efements:  Phimosis,  paraphimosis,  excessive  or  unnatiural  inter- 
course or  union  with  a  woman  having  undeveloped  external  sexual 
organs,  acute  or  chronic  lu'ethritis  especially  with  relapses,  and  indo- 
lent sore  suggesting  syphilis  or  a  more  active  ulcer  indicating  chan- 
croid, warts  with  then*  irritation  and  discharge,  and  perhaps  pruritus 
of  the  genitals  common  with  diabetes.  The  subjective  symptoms 
concern  the  degrees  of  itching,  biurning  and  discharge,  primary  or 
secondary  to  any  of  the  foregoing  causes  and,  especially  for  oiur  piur- 
Poses,  to  acute  and  chronic  gonococcal  infection  or  otiberwise  conse- 
quent upon  sores,  warts  and  sugar  in  the  lurine.  Presence  of  the 
gonococcus  may  be  an  intercurrent  factor  and  not  either  exciting  or 
complicating  the  lesion.  The  objective  signs  determine  the  soiu'ce 
and  bacteriology  of  the  discharge  and  its  effect  on  the  cavity  of  the 
foreskin  and  settles  the  relation  of  p>ossible  etiologic  data  as  just 

^  Loc.  cit.,  p.  246. 


94         COMPLICATIONS  AND  SEQUELS  OF  ACUTE  URETHRITIS 

stated.  The  treatment  of  the  ease  is  of  value  in  setting  apart  froa 
each  other  the  various  recognized  forms,  most  especially  the  syphilitic 
chancroidal,  true  diphtheritic  and  diabetic. 

Differential  Diagnosis. — ^The  differential  diagnosis  contains  the  hist<Nr} 
of  ardor,  pain  and  tenderness  only  about  the  foreskin  and  glans  and 
not  within  the  urethra  and  in  showing  only  the  first  glass  of  urine 
slightly  turbid.  Posthoscopy  shows  the  cavity  of  the  foreskin  alom 
to  be  involved  and  the  urethra  to  be  normal. 

Differential  diagnosis  of  the  varieties  of  balanitis  from  our  chief  sub- 
ject, gonococcal  manifestations,  must  include  suppurative,  diphtheritic, 
syphilitic,  chancroidal,  diabetic,  papillomatous  and  cancerous  disease. 

Suppuraiioe  differs  from  gonococcal  balanitis  in  its  history  of  frequent 
often  unexplained  attacks  or  otherwise  origin  from  simple  causes 
in  its  freedom  from  the  gonococcus  and  abundance  of  catarrhal  or  sup- 
purative organisms;  in  its  subjective  symptoms  often  mild,  simple  and 
brief  and  independent  of  urethritis  or  its  complications  and  sequels 
in  its  objective  signs  of  chiefly  redness  and  edema,  rarely  excoriations 
and  of  pus  from  the  folds  of  the  foreskin  and  not  from  the  urethra 
in  its  prompt  and  complete  response  to  simple  cleanliness,  antisepsis, 
stimulation  and  dressing;  and  finally  in  its  termination  in  full  recovery 
as  the  nde  with  rare  exceptions  and  without  persistence  of  urethral 
lesions  thereafter. 

Diphtheritic  or  croupous  differs  from  gonococcal  balanitis  through  its 
record  of  no  gonococcal  disease  but  of  infection  of  a  wound  or  opera- 
tion on  the  foreskin  or  of  involvement  during  acute  systemic  disease 
or  its  prolonged  convalescence,  such  as  scarlet  fever,  measles,  small- 
pox, diphtheria,  tj'phoid  and  the  like;  in  its  subjective  symptoms  ol 
severe  reaction  to  operation  and  intense  involvement  of  the  cavitj 
of  the  foreskin  showing  severe  pain,  bleeding  and  discharge  and  in  iti 
objective  signs  such  as  scales  and  flakes  of  false  membrane  which  an 
shed  from  the  surface  of  the  glans  and  lining  of  the  foreskin  witl 
absence  of  the  gonococcus  but  prt*sencc  of  tlie  bacillus  of  diphtherii 
or  other  organisms;  in  its  resi)onse  to  antidiphtheritic  senun  as  treat- 
ment and  to  other  active  antiseptic  measures  and  finally  in  its  termina- 
tion without  the  persistence  of  urethral  lesions  of  gonococcal  nature 
and  at  times  with  the  sequels  of  dii)htheritic  infection.  In  tj'pical 
cases  the  membrane  is  the  duplicate  of  that  seen  in  diphtheria  of  the 
throat,  grayish- white  or  reddish-white  in  color,  leaving  ulcers  behind 
and  having  tendency  to  early  involvement  of  the  inguinal  glands 
exactly  as  the  cervical  glands  art*  comprised  in  lesions  of  the  throat. 

Syphilitic  differs  from  gonococcal  balauiiis  in  its  acknowledgment  oi 
slow  invasion  in  the  third  to  the  sixth  wec^k  of  chancrous  and  the 
sixth  to  the  twelfth  week  of  macular  and  i)ai)ular  lesions  of  the  second 
stage;  in  its  subjective  snnptonis  of  comparative  ])ainlessni'ss  anc 
unimportance*  until  the  discharge  apjx'ars  as  chief  complaint;  in  \ti 
objective  findings  of  no  gonoecK'ci,  of  a  chancre  or  papule  si»t»n  under  oi 
felt  Uirough  the  foreskin  with  tlie  Trcpotwma  pallidutn;  in  the  foul- 
smelling  serous  or  serosanguineous  discharge  and  tissue  and  of  othei 


Mgns  of  syphilis,  such  as  characteristic  lymph  veaaels  and  glands, 
generalized  rash  of  the  skin  and  moist  papules  of  the  mucosse  and 
positive  Wassermaun  test;  in  its  prompt  response  to  local  and  sys- 
tpniic  untisj'philitic  measures  of  treatment  and  finally  in  its  termina- 
tion at  the  same  time  as  the  other  signs  of  syphilis,  if  present,  or  mer- 
gence with  them  at  their  appearance  as  part  of  the  general  syphilitic 
process.  Balanitis  may  appear  in  the  stage  of  erythema  in  the  very 
early  secondary  period  or  in  the  gumma  of  the  tertiarj'  jjeriod.  Mani- 
f«tly  rrtractible  foreskins  jjermit  a  prompt  and  accurate  diagnosis 
whUr  irretractible  ones  limit  examination  to  palpation  and  inspection 
through  a  speculum. 

The  varieties  of  a  chancre  described  by  Taylor'  must  not  be  for- 
gotten; Chancrous  erosion,  silvery  spot,  dry  papule  or  patch,  imibili- 
catai  papule  or  nodule,  purple  necrotic  nodule  and  ecthymatous 
thancrc  as  t>Tjical  forms,  and  ulcus  elevatum,  multiple  herpetiform 
diancre,  parchment  chancre,  annular  chancre,  indurated  nodule  or 
inus,  chancre  with  cream-green  membrane  and  infecting  halano- 
posthitis  as  atypical  forms.  As  a  source  of  error  the  infecting  balano- 
posthilis  is  highly  important  but  nsuaily  shows  at  one  or  more  points 
diagnostic  infiltrations  of  syphilis.  A  section,  however,  of  every  sus- 
prctai  lesion  must  be  sent  to  a  pathologist, 

CliancToidal  differs  from  gonococcal  bahnopogthiHa  in  soon  after 
inlercourse  giving  a  history  of  active  ulcer,  neglected  until  pain  and 
discharge  appear:  in  its  subjective  symptoms  of  pain,  bleeding,  acute 
discharge  and  early  invol\"ement  of  the  inguinal  glands,  with,  on 
objective  examination  of  the  retracted  foreskin,  a  characteristic  soft 
vcnfreal  ulcer,  containing  the  hiicilUm  of  Ducrey  and  without  urethri- 
tij  iinieas  the  chancroid  is  at  the  meatus,  and  then  without  gonococci 
•od  with  early  acute  tender  involvement  of  the  inguinal  glands  and 
penile  vessels;  in  its  rather  slow  response  to  treatment  with  tendency 
to  extension  and  autoinoculation  even  during  applications  and  finally 
in  its  termination  in  excavated  deforming  scars  of  glans  and  foreskin 
inl  not  uncommonly  in  abscesses  of  the  groins.  As  stated  in  the 
prcvioiis  paragraph  on  sjphilitic  balanitis,  cases  with  retractibility 
^  the  foreskin  permit  immediate  diagnosis  while  those  with  irretract- 
'ole  phimosis  render  the  process  much  more  difficult.  In  the  late 
imtrealed  cases  signs  of  pus  in  the  lymph  glands  of  the  groins  are 
important — namely,  redness,  glossiness,  edema,  fixation  of  the  skin, 
>*eliitig,  tenderness  and  tension  or  fluctuation  of  the  glands. 

ftoirttc  differs  from  gonococcal  postkilis  and  balanitis  in  its  knowl- 
"Ije  of  sugar  in  the  urine  with  absence  of  gonococcal  or  other  urethral 
«ioo,  except  at  times  diabetic  urethritis;  in  its  subjective  symptoms 
•rfievcre  itching  like  the  pruritus  of  the  genitals  and  anus  which  often 
Pwwie  it  with  sometimes  glycosuric  urethritis;  in  its  objective  signs  of 
wtone  breath,  sugar  in  the  urine,  Uvidity,  excoriation  and  exfolia- 
fioitof  ihe  epithelium  in  the  discharge  which  contains  decomposing 

'  Genito-iirinary  und  \'ouBreni  Diaeuaea.  3d  cii.,  p.  500. 
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smegma  and  microorganisms,  with  tendency  to  ulcer,  gangrene  ani 
verruca;  in  its  benefit  through  relief  of  sugar  in  the  urine  and  loca 
cleanliness  and  finally  in  its  termination  in  recovery  or  a  severe  gan- 
grenous sequel  or  in  its  relapses  with  every  return  of  sugar  in  the  urine. 
In  doubtful  cases,  having  no  sugar  in  the  lurine,  hematological  exami- 
nation will  reveal  its  accumulation  in  the  blood  where  sugar  is  patho- 
logically present  before  it  appears  and  after  it  disappears  from  the  urine. 

Pajnllomaious  or  warty  differs  from  gonococcal  balanopostkitis  in  the 
notice  by  the  patient  of  warts  preceding  the  condition,  of  almost  total 
absence  of  pain  and  inflanunation.  Objectively  the  condition  is 
purely  a  mechanical  irritation  of  the  parts  into  a  catarrhal  inflanamar 
tion.  Retraction  of  the  foreskin  at  once  reveals  the  diagnosis,  as  will 
posthoscopy.  Edema  is  usually  absent  unless  the  inflammatoiy 
change  has  been  profound.  The  discharge  is  mucoserous  or  mucopuru- 
lent and  contains  no  organisms  of  syphilitic,  chancroidal  or  gonococcal 
infection  unless  in  the  last  instance  the  papillomata  complicate  a 
chronic  lurethral  lesion. 

Cancerous  differs  from  gonococcal  balanopostkitis  in  that  it  is  jtf^ 
ceded  by  the  typical  indiu-ation  and  ulceration  of  epithelioma  and 
followed  by  the  usual  infiltration  and  fixation  of  the  mass  and  tta 
lymph  vessels  and  lymph  glands  in  relation  to  it.  Inflammation  ^ 
relatively  little  excepting  in  the  ulcer  itself.  The  discharge  is  sanious 
fertile  in  the  products  of  the  ulcer  but  barren  in  the  special  organisU^ 
already  mentioned.    A  section  is  the  final  diagnostic  aid. 

Cardiovascular  differs  from  gonococcal  balanopostkitis  in  that  it 
secondary  to  disease  of  the  heart,  vessels  and  kidneys,  being  accoi^ 
panied  by  pronounced  edema  of  the  lower  extremities  and  sexu^ 
organs,  which  produces  a  manifest  phimosis.  Extreme  cases  of  thi 
condition  are  at  times  seen.  Inflanunation  of  the  foreskin  is  relativelj 
little  in  most  cases.  The  discharge  would  necessarily  be  mucus 
serum  or  mucoserum  and  devoid  of  any  infectious  organisms.  Exami 
nation  of  the  heart,  bloodvessels,  liver,  lungs,  kidneys  and  urin 
inunediately  clears  the  diagnosis  (Fig.  17). 

Chronic  Balanitis,  Posthitis  and  Balanoposthitis  are  mvolved  lil 
phimosis  with  frequent  attacks  of  any  of  the  foregoing  forms  an 
their  causes  until  at  last  a  persistent  or  a  relapsing  inflammation 
established.  The  symptoms  are  those  of  infiltration,  excoriatioi 
fissiure  and  discharge.  The  features  of  the  various  forms  just  describe 
need  not  be  repeated.  When  the  foreskin  is  irreducible  examinatic 
with  the  meatoscope  or  the  urethroscope  reveals  these  lesions. 

Treatment  of  Gonococcal  Acute  and  Chronic  Balanitis,  Posthitis  a] 
Balanoposthitis. — ^These  lesions  are  in  their  significance  conunon 
minor,  rarely  major.  Prevention  and  abortion  rely  on  the  treatmei 
of  phimosis  and  allied  conditions,  which  in  both  the  congenital  ai 
acquired  forms  are  very  apt  to  have  a  balanoposthitis — acute  or  chron 
with  relapses  or  chronic  with  persistence  and  progress  of  symptom 
As  the  best  preventive,  circumcision  is  indicated  whenever  there  hi 
been  an  acute  nongonococcal  attack  or  chronic  lesions. 
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CuTalive  Treatmejii. — Relief  of  these  complications  must  be  deter- 
mined by  the  indications. 

Curative  treatment  develops  in  accordance  with  the  acute  or  chronic 
symptoms  of  itching,  pain,  ardor  iirinfe,  rubbing  of  the  foreskin  and 
liiscimi^'  free  at  the  opening  in  irrctractible  cases  or  lieid  within  the 
folds  of  retractihie  foreskins  associated  with  excoriations  and  ulcera- 
tions. Antisepsis  of  the  discharge,  rest  in  bed  with  the  penis  sup- 
ported, diluents  and  antacids  in  drink  ant]  food  are  the  management 
«id  hot  irrigations,  hot  penile  baths  and  sitting  baths  against  the 
wienia  and  discharge  are  the  hydrotherapy.  In  retractible  cases 
iDfdioiial  measures  are  hot  antiseptic  and  astringent  penile  baths 
for  twenty  minutes  twice  a  day,  preferably  of  potassium  permanga- 
wte  I  in  4000  to  1  in  1000,  aided  by  hand  injections  of  the  same  every 
t«o  hours  with  the  long  rubber  tip  subpreputial  syringe.  Painting  or 
vaahingtheglansand  foreskin  witli  nitrate  of  silver,  1  in2.')0  to  1  in  125, 
is  ilniost  magic  especially  for  the  ulcers  and  excoriations.  Drying 
sikI  antiseptic  powders  and  the  standard  penile  dressing  (Figs.  10  and 
l!)iire  the  last  step.  In  chronic  cases  the  applications  are  usually 
wiMwhat  stronger.  In  irretrartible  cases  the  only  means  are  irriga- 
tionotthe  foreskin  by  the  author's  method  and  hand  injection.  When 
Wrietion  is  again  possible  return  to  the  other  methods  is  indicated. 

Ilelipee  is  prevented  by  the  toilet  of  the  foreskin  during  the 
urethritis. 

JiriWj  Svhprepiiiial  IrrigaHon. — This  means  of  treatment  requires 
irwrioir.  tubing,  the  Valentine  or  other  cut-off  and  shield,  a  female 
rsthetcr  with  a  hub  fitting  the  shield,  both  as  shown  in  Fig.  18,  as 
quipHient.  The  patient  is  prepared  with  the  standard  draping  (Fig. 
15j  reclining  on  the  operating  table  or  standing  exjjosed  as  in  Fig.  13 
wore  It  sink  or  other  office  fixture.  The  teehnic  passes  the  catheter 
"nder  the  foreskin  while  gauze  is  dropped  over  penis  and  catheter 
'o  catch  all  splash  and  lead  it  into  the  Wolbarst  basin  between  the 
"lighs.  The  flow  is  opened  at  high  head  of  pressiu-e  to  balloon  out  the 
foKskiii  and  about  one  gallon  of  irrigation  is  used,  of  1  in  4000  to  1 
in  1000  hot  potassium  permanganate  solution,  twice  a  day. 

Cure  requires  relief  of  the  infection  without  preputial  foUiculitb  or 
"iher  complication  and  without  tendency  to  chronicity.  Aftertreat- 
i«it  is  circumcision  which  cures  the  underlying  congenital  deformity 
^nd  the  natural  tenderness  of  the  parts  seen  in  phiinotic  subjects. 
Tw  (iiieration  is  usually  done  after  all  gonococcal  flisease  is  absent  and 
"fpwially  if  the  thickenings  of  chronic  phimosis  are  present, 

PREPUTIAL  FOIilCUUns. 

De&QitioiL — This  acute  complication  may  be  described  as  gono- 
twc»l  infection  of  the  follicles  of  the  prepuce,  which  are  really  glands 
•ith  ducts  mudi  like  those  within  the  urethra  itself  and  for  the  most 
put  evacuating  at  or  near  the  margin  of  the  foreskin  where  the  true 
1^  modified  skin  meet. 
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Varieties. — ^Acute,  subacute  and  chronic  are  the  clinical  types,  d 
which  the  last  is  discussed  later.  Cases  without  abscess  and  with 
abscess  of  the  foreskin  itself  and  abscess  of  the  follicles  near  the  fre- 
num  are  forms  as  to  severity.  Such  abscesses  are  rather  minute, 
though  unmistakable  and  are  not  to  be  confused  with  periurethral 
abscesses  of  large  proportions  and  described  under  their  own  heading. 

Etiology. — A  long,  tight  foreskin  is  the  predisposing  local  cause,  with 
a  tendency  to  frequent  attacks  of  simple  balanoposthitis  through 
retention  and  decomposition  of  smegma.  This  condition  results  m 
relaxation  and  pa;tency  of  the  ducts  and  invites  the  penetration  of  the 
gonococcus  as  the  exciting  cause  during  the  balanoposthitis  which 
always  occurs  in  such  a  foreskin. 

Pathology. — ^As  in  all  other  gonococcal  invasion  the  essence  of  the 
process  is  penetration  of  the  organism  along  the  duct  and  into  the 
gland  followed  by  exfoliation,  proliferation  of  the  lining,  pus  forma- 
tion containing  gonococci,  modified  secretion  and  detritus.  The 
temporary  lesions  are  these  and  seen  only  in  mild  cases  of  true  follicu- 
litis without  abscess,  but  the  permanent  lesions  are  destruction  of 
the  gland  by  the  abscess,  which  leaves  chronic  sinus  or  even  urethro- 
preputial  fistula. 

Symptoms. — So  slight  a  lesion  has  no  invasion  distinguishable  from 
the  gonococcal  acute  lu-ethritis  which  it  complicates.     In  fact,  in 
irretractible  foreskins  it  is  often  not  recognized  until  the  declining 
stage  reveals  the  sinus  or  fistula.    In  a  retractible  foreskin,  the  sub- 
jective establishment  is  manifested  by  discomfort,  pain  and  discharge, 
or  by  relapses  of  balanoposthitis  bringing  the  folliculitis  to  the  front 
Objective  signs  are  redness,  edema  and  enlargement  of  the  gland  and 
its  duct  from  which  pus  containing  gonococci  dribbles  or  may  be 
expressed.    The  refined  sensitiveness  of  minute  abscess  is  alwa}? 
present.    The   termination   is   commonly   by   spontaneous   external 
evacuation  if  no  abscess  occurs,  or  ruptiu-e  upon  the  surface  of  the 
foreskin  or  near  the  frenum  or  very  rarely  into  the  lu-ethra.    Com- 
plete healing  may  then  occur  or  a  chronic  infiltration,  sinus  or  fistula 
result.    The  clinical  significance  of  these  little  lesions  is  that  they  maj* 
be  the  carriers  of  infection  into  wedlock  or  even  of  autoinfection  under 
a  simple  exciting  cause. 

Diagnosis. — In  the  history  of  acute  preputial  folliculitis  during  a 
gonococcal  urethritis  the  follicles  of  the  prepuce  are  invaded  and  little 
abscesses  appear,  with  their  characteristic  symptoms  of  pain,  redness, 
sweUing  and  finally  evacuation.  The  pus  may  be  expressed  in  little 
plugs  without  or  with  incision  of  the  abscess  and  a  small  pocket  remiuns. 

Chronic  Preputial  Folliculitis  sho\\-s  nmnerous  acute  attacks  in  its 
history  with  the  result  of  a  i)er.sistent  focus  or  pocket  which  is  always 
open  and  relapsing  and  has  the  symptoms  of  a  chronic  discharge, 
sinus  and  node  of  unhealed  abscess  if  there  is  no  occlusion  of  the  sinuSi 
but  if  its  outlet  becomes  stopped  then  an  acute  folliculitis  with  all  the 
foregoing  features  originates.  The  laboratory  is  interested  in  smeais 
and  culture  taken  from  these  abscesses  and  in  the  free  pus  of  the  fore- 
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tn  for  the  gonopoccus.  Treatment  of  the  urethritis  mity  aid  in  the 
iVP**raiice  of  this  complication  especially  if  attention  to  the  cavity 
W  the  foreskin  is  given  before  true  abscesses  appear.  Otherwise  minor 
Wirgical  attention  settles  the  diagnosis. 

FABAURETHRAL  FOLUCUUTIS. 

Dtfloitioii. — Puraiirrtlinil  or  juxtunieafal  follicnlitis  is  a  complica- 
*ii>g  gonococcaJ  condition  recognized  as  infection  of  tlie  little  glands 
»l  Of  near  the  meatus  leading  to  suppuration,  abscess,  sinus  or  fistula, 
'."•■ing along  the  urethra  and  evacuating  in  or  near  the  lip  of  the  meatus 
on  the  surface  of  tbe  ginns  and  not  on  the  lining  of  the  iirethra. 


I 


y*rietie«. — Acute,  subacute  and  chronic  are  the  clinical  lesions  while 
iiniliitpnil  and  bilateral  as  to  situs  and  large  and  small  as  to  extent  are 
f'^'oBiiizHl.  as  well  as  cases  without  and  with  abscess. 

Etiokity. — The  causes  of  paraurethral  folliculitis  duplicate  those  of 
''"'  preputial  follicles  and  need  no  further  discussion. 

fUholofy.— I'nusually  large  follicles  situated  along  the  margin  of  the 
niiaTiis  eniptjing  upon  the  gland  are  the  basis  of  the  process  while 
'nfiiiioTi  with  the  gonococcus  followed  by  the  usual  processes  excited 
V  it  is  the  essence  of  the  disease.  The  tlucts  open  laterally  upon  one 
tip  ill  unilRteral  cases,  both  lips  in  bilateral  forms  and  at  cither  upper 
"id  lower  commissure  in  mesial  cases,  almost  always  externally  but 
waisionall>'  externally  and  internally,  thus  forming  balanourethral 
fctola-.  The  length  of  such  passages  is  from  !  to  2  an.  Temporary 
mionsare  seen  only  when  there  is  no  abscess,  while  permanent  lesions 
•ith  destruction  of  the  follicle,  slight  stricture  of  the  meatus,  chronic 
sniis  and  fistula  are  common.  The  associated  lesions  are  regularly 
tncse  of  the  gonococcal  acute  urethritis  which  they  complicate. 
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Symptoms. — In  so  minute  a  lesion  there  is  commonly  no  discemibl 
period  of  invasion,  the  patients  complaining  only  of  the  subjectiv 
establishment  of  the  abscess  or  of  a  discharge  from  a  particular  poin 
of  the  meatus,  lateral  or  central,  during  the  declining  period  of  th 
gonococcal  infection  or  only  of  the  persistent  crusting  later  on.  The 
objective  signs  are  a  red,  swollen  edematous  lip  in  recent  cases  or 
normal  in  old  lesions  with  patulous  duct,  "pinhole"  to  the  naked  ej'e 
or  magnifying  glass,  discharging  pus  spontaneously  or  permitting  its 
expression.  A  probe  will  enter  1  or  2  cm.  into  a  blind  sinus  or  a  bJano- 
urethral  fistula.  Crust  over  the  meatus  when  removed  will  reveal 
these  conditions  which  are  the  sole  origin  of  the  crust  in  many  cases,  as 
distinguished  from  urethritis.  The  termination  is  in  mild  cases  recovery. 
Glands  with  short,  simple  ducts  also  tend  toward  recovery  or  a  chronic 
discharge  without  abscess.  Those  with  long,  tortuous  ducts  more  oftoi 
have  abscess,  frequent  relapses  with  exacerbations  followed  by  sinus  oi 
fistula.  The  clinical  importance  of  these  lesions  is  that  without  dis- 
comfort they  may  persist  for  years  and  become  the  source  of  infection 
in  marriage  or  of  autoinfection  through  some  slight  cause.  Heace, 
the  little  drop  of  pus  within  them  should  always  be  examined  for  th« 
gonococcus.  * 

Diagnosis. — Added  to  the  history  in  acute  paraurethral  folliculitiJ 
of  a  severe  urethritis  Is  that  of  a  rapidly  developing,  swelling  exactly 
at  the  meatus  on  one  or  both  sides  with  the  symptoms  at  first  of  pain 
edema  and  obstruction  and  then  discharge  of  a  drop  of  pus,  frequentl; 
recurrent.  P^xpression  of  the  pus  from  the  small  abscess  cavity  i 
usually  easy  with  the  fingers  alone,  but  frequently  this  method  develop 
pus  from  the  urethra  also. 

Chronic  Paraurethral  Folliculitis  shovN-s  an  origin  in  acute  compH 
cated  attacks  in  its  history  or  several  attacks  of  urethritis  resulting  ii 
the  abscess  and  then  the  chronic  sinus  with  a  mass  of  infiltration  tissi* 
about  it  and  with  the  symptoms  of  pain  and  discharge  like  an  acut 
abscess  when  the  opening  closes  or  of  chronic  drop  if  it  remains  opeo 
The  probe  and  the  meatoscoj^e  complete  the  diagnosis.  A  hairpin  o 
other  loop  may  be  passed  into  the  urethra  beyond  the  abscess  and  use< 
to  express  its  contents  absolutely  for  laboratory  demonstration  of  tb 
gonococcus  in  smear  and  culture.  Under  treatment  as  the  urethriti 
subsides  the  drop  of  pus  from  the  follicle  ])ersists  and  does  not  ceas 
until  local  applications  or  incision  and  drainage  obliterate  the  pocke 
and  complete  the  diagnosis. 

Treatment  of  Gonococcal  Acute  and  Chronic  Preputial  and  Par< 
urethral  Folliculitis. — Almost  invariably  minor  and  not  major  impo 
tance  attaches  to  these  lesions.  Prevention  is  only  the  toilet  of  tl 
foreskin  in  irrigations,  powders,  baths  and  the  like  from  the  onset 
the  urethritis  and  the  only  abortive  means  are  hot  antiseptic  lo( 
applications  at  the  first  sign  of  folliculitis  but  are  usually  of  no  avail. 
'^  Curative  treatment  is  much  alike  in  both  these  lesions  which  dif 
only  as  to  their  sites  respectively  in  the  foreskin  and  the  meatus  an( 
symptomatic  according  as  the  abscess  is  acute  and  blind  or  is  evacua 
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r  chronic  with  pocket  or  sinus  causing  pain,  discomfort,  enlargement, 
lerforation,  discharge,  pocket,  sinus  and  associated  balanoposthitis. 
Electrotherapy  in  the  form  of  the  high-frequency  current  of  Oudin 
is  valuable  when  the  wire  may  be  readily  introduced  into  the  follicle. 
The  spark  gap  should  be  one-eighth  inch  or  less  and  the  switch  half 
open.   The  current  should  blanch  and  not  char  in  a  few  seconds  and 
the  electrode  should  not  bring  away  tissue  with  it.    The  medicinal 
measures  are  chiefly  against  the  balanoposthitis  as  prescribed.  Incision, 
evacuation  and  sterilization  of  recent  cases  is  the  best  surgical  treat- 
ment, while  old  cases  may  require  curetting  and  stimulation,  occasion- 
ally ablation. 

Aftertreatment  provides  against  relapse  or  recurrence  by  proper 
attention  to  the  balanoposthitis. 

Cure  requires  healing  of  the  abscess  cavity  so  as  not  to  become  a 
source  of  chronic  infectiousness. 

PERIURETHRAL  FOLUCULAR  ABSCESS. 

I 

Definition. — ^To  abscesses  of  variable  but  rather  large  size,  situated 
along  the  urethra  from  glans  to  penoscrotal  angle,  the  term  peri- 
urethral is  applied  and  should  distinguish  them  from  the  much  smaller 
and  less  significant  abscesses  in  small  follicles  near  the  frenum  just 
dismi^ed  as  preputial  folliculitis. 

Varieties. — Forms  are  distinguished  as  to  situs,  frenal,  penile  and 
penoscrotal,  unilateral,  bilateral  and  discrete,  bilateral  and  confluent 
wid  finally  bilateral  by  extension  and  as  to  severity  without  and  with 
sinus  and  fistula  formation.  Bilateral  abscesses  may  arise  individually 
on  either  side  of  the  frenum  which  is  the  commonest  seat  and  remain 
iscrete  or  become  confluent  into  a  common  cavity  or  after  arising  on 
one  side  may  erode  into  the  other  and  thus  simulate  the  former  kind. 

Etiology. — A  long,  tight  foreskin  with  tendency  to  sodden  mucosa, 
to  frequent  simple  balanoposthitis,  to  decomposition  of  smegma,  and 
to  relaxation  of  all  ducts  is  the  predisposing  cause  and  the  penetration 
ofthegonococcus  is  the  exciting  cause,  so  far  as  the  frenal  type  is  con- 
<*nied.  The  penile  and  penoscrotal  types  arise  from  similar  infection 
of  the  larger  urethral  follicles.  They  are  regularly  associated  with  any 
period  of  severe  gonococcal  urethritis,  that  is,  the  full  establishment, 
decline  or  termination,  and  diu-ing  chronic  urethritis,  as  subsequently 
jliscussed,  they  are  by  no  means  uncx)mmon  under  any  additional  excit- 
ing factor. 

Pathology. — ^Typical  gonococcal  abscess  formation  follows  occlusion 

of  the  duct  of  the  follicle  about  the  frenum  or  within  the  urethra  with 

probably  unilateral  frenal  situation  the  most  common.     The  other 

situations  are  spoken  of  under  varieties.    The  essence  of  the  process  is 

invasion  of  the  gland  and  duct,  exfoliation,  penetration  of  the  organism, 

infiltration,  pus  and  detritus,  occlusion  of  the  duct,  destruction  of  the 

gland  and  finally  involvement  of  its  annexa  in  extensive  abscess. 

\lamtestly  temporary  lesions  are  not  seen  as  the  destruction  is  marked. 
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The  permanent  lesions  are  a  fibrous  nodule  in  the  simplest  cases,  but 
much  more  commonly  a  sinus  evacuating  into  the  sulcus  of  the  corona 
or  into  the  urethra  or  a  fistula  connecting  the  cavity  of  the  foreskin  or 
the  surface  of  the  skin  with  the  urethra.    The  associated  lesions  are 
regularly  those  of  the  intense  gonococcal  urethritis  which  precedes  or 
is  accompanied  by  tliese  abscesses.    The  persistence  of  the  sinuses 
and  the  fistuhe  with  little  discomfort  to  the  patient  but  with  danger 
of  autoinoculation  or  infection  of  an  innocent  party  is  the  clinical 
importance  of  these  cases.    The  smear,  culture  and  blood-tests  for 
gonococrcal  disease  shoidd  always  be  carefully  made. 

Symptoms. — ^The  majority  of  these  abscesses  arise  with  local  sub- 
jective invasion  during  the  declining  stage  of  the  urethritis  and  by  their 
pain,  enlargement  and  obstruction  attract  the  patient's  attention,  even 
before  their  full  establishment,  which  increases  these  sjinptoms.  The 
systemic  subjective  and  objective  signs  are  not  common  but  when 
present  may  be  those  of  any  pus-focus,  chill  or  chilliness,  fever,  malaise, 
prostration  and  the  blood-count.  The  local  objective  conditions  are 
at  the  onset  a  distinct  red  spot,  like  a  pimple,  near  the  frenum  or  a 
nodule  along  the  anterior  UR*thra  in  front  of  the  scrotum,  rapid  enlarge- 
ment into  a  spheroid  or  ovoid  abscess,  infolded  in  the  foreskin  with 
edema  of  moderate  or  large  extent  immediately  around  it,  and  sometimes 
obstruction  of  the  urinary  stream.  In  the  termination  complete  reso- 
lution is  the  exception,  but  the  rule  is  an  infiltration,  sinus  or  fistula 
as  described  under  pathology  and  having  the  same  clinical  importance 
for  the  patient  and  his  future  wife  already  spoken  of  under  preputial 
and  paraurethral  folliculitis. 

Diagnosis. — In  its  history  acute  periurethral  abscess  is  found  in  seveic 
or  otherwise  complicated  acute  or  relapsing  chronic  urethritis  and  ha5 
severe  svmptoms  of  swelling  of  the  urethni  downward  around  the 
corpus  spongiosum  at  any  point  and  to  any  reasonable  size,  at  fir^ 
without  and  then  with  evacuation  of  pus,  which  recurs  intermittently* 
Downward  enlargement  is  enforced  by  the  corpora  cavernosa  penis 
above.    Pressure  on  the  swelling  in  the  early  period  develops  no  pus 
but  in  the  later  i>eriod  shows  a  spurt  of  pus  especially  if  the  urethra 
has  been  previously  washed  clean.     Urethroscopy  may  develop  the 
mouth  of  the  abscess  as  occluded  or  oj)en. 

Chronic  Periurethral  FoUicular  Abscess  presupposes  an  acute  attack 
in  its  history  with  one  or  more  abscesses  which  have  never  recovered 
and  its  symptoms  suppuration  which  is  indolent  and  persistent  or  active 
and  variable  according  to  occlusion  of  the  opening  of  the  abscess  into 
the  urethra.  T>ethroscopy  will  reveal  the  infiltration  ct  the  mucosa 
and  the  sinus  and  pennit  with  the  ureteral  catheter  or  probe  exploration 
of  the  same  and  sometimes  recover>^  of  pus. 

The  laboratory  specimen  for  smear  and  culture  of  the  gonococcus 
is  essential.  Treatment  of  the  urethritis  will  cause  minor  abscesses  to 
disappear  but  the  more  severe  ones  may  continue  after  the  urethra  is 
well  and  require  individual  management  through  the  uretliroscope 
whi(.h  still  further  proved  their  nature. 


Tnatmsnt  of  Acnt«  and  Chionic  Gonococcal  Periuietbial  Follicular 
ilsc«si.~It»  significance  is  usually  minor,  but  may  in  chronic  cases 
bettMne  major  through  absorption  and  infectiousness,  and  prevention 
suggtsts  gentle  means  and  no  violence  to  avoid  extending  the  infection 
into  the  glandules  of  the  mucosa.  Mild  concentration  of  fluids,  mini- 
Bal  (oroe  in  irrigation  by  the  Janet  or  Chetwood  methods  or  preferably 
liy  ibesyringe-and-cathcter  method  are  required.  Abortion  in  the  real 
xm  cannot  be  done  as  the  onset  is  masked  in  the  otJier  symptoms 
uf  ibe  urethritis, 

Cmative  Treatment. — Cm'ati\'e  treatment  is  developed  by  the  patho- 
ii^e  and  symptomatic  indications  according-  as  the  cases  are  acute  or 
chronic  and  without  or  with  a  sinus.  The  symptoms  without  sinus  for 
irlief  are  pain,  enlargement,  edema  and  obstruction  and  with  sinus 
ihey  are  relapses  with  discharge  or  a  constant  discharge.  The  manage- 
ment embraces  the  typical  hygiene,  rest  in  bed  with  the  penis  supported, 
ciiefiil  diet  and  drink  and  regular  bowels.  Massage  is  contraindicated 
In  scute  cases  exactly  as  instrumentation  is  but  in  chronic  cases  often 
iids«ilh  the  sound  in  sHu  to  evacuate  tlie  indolent  contents  of  the 
ibscesses  or  sinuses  and  to  stimulate  resorption.  Hydrotlierapy  is  of 
more  avail  in  acute  than  chronic  cases  to  reduce  edema  and  swelling 
»[Ki  relieve  mild  obstruction  and  consists  of  hot  penile  and  sitting  baths 
•liich  it  well  done  may  prevent  formation  and  rupture  of  the  abscess. 

Electrotherapy  is  contraindicated  in  the  acute  forms  but  in  the  late 
periods  ia  of  value  against  the  infection  and  relapses.  The  glass  eleo 
trodre  of  the  x-ray  tube  vacuum  attached  to  the  negative  pole  of  a  high- 
^wd  multiple  plate  static  machine  are  correct  to  employ  against  the 
orgmisms  wliile  cataphoresis  with  a  metal  electrode  attached  to  the 
positive  pole  of  the  galvanic-  machine  with  a  current  of  3  to  5  milli- 
>nip^  ia  used  against  the  chronic  discharge  without  infection. 

Serotherapy  in  the  declining  or  sinus  stage  may  be  attempted  for 
ifreasing  resbtanee  and  immunity.  The  serum  may  be  used  earlier 
'■an  the  bacterin  but  without  producing  a  negative  phase  which  would 
"M  to  the  progress  of  the  disease.  The  autogenous  baeterins  or  the 
Werogeneous  bacterius  will  produce  active  immunity  as  compared 
^th  the  serum  and  its  passive  immunity.  The  methods  are  discussed 
10  the  section  on  Serotherapy  in  Chapter  IX  on  General  Principles  of 
Treatment  on  page  512.  On  the  whole  this  treatment  is  not  very 
atisfactory. 

Medicinal  measures  are  against  absorption,  if  present,  by  catharsis, 
diaphoresis  and  urinary  antiseptics  and  diluents  by  sj-atemic  adminis- 
Ustion,  If  there  is  no  sinus  the  local  measures  are  cessation  of  hand 
tnjei'tion,  hot  penile  and  sitting  baths  and  hot  irrigations  when  the 
dedinc  appears  hy  the  methods  already  described  for  the  syringe-and- 
oiheter  method  under  acute  anterior  urethritis.  Nouoperative  sur- 
gery ttmslsts  in  wet  dressings  of  astringents,  antiseptics  and  sedatives 
sidi  as  bichloride  of  mercury,  potassium  permanganate,  alum  acetate, 
l«»ii  and  opium  wash  and  lead  water^-often  with  improvement  in  many 
lyn^toms.   Catherization  may  be  gently  used  to  overcome  obstruction. 
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Operative  means  are  cautious  against  premature  and  immature  trea^ 
ment,  as  overtreatment  is  likely.    The  abscess  is  incised  through  the 
meatus  if  accessible  or  through  the  urethroscope  for  free  evacuation  rf 
pus  and  instillation  of  the  cavity  \i-ith  argjTol,  nitrate  of  silver  or  iodlD. 
If  the  sinus  opens  externally  it  should  be  left  alone  until  several  montk 
after  the  urethritis  is  thoroughly  healed  and  all  resorption  possible  has 
occurred.    Then  a  straight  sound  is  passed  into  the  urethra  and  the 
sinus  or  fistula  opened  carefully  along  its  course,  previously  stained 
with  methylene  blue,  do^^n  to  the  mucosa  and  rarely  through  it 
Ligature  at  this  point  \^lll  sometimes  close  the  sinus  or  the  whole  mass 
may  be  dissected  free  to  the  mucosa  and  ligated  and  moved  and  the 
defect  sutured. 

Dilatation  with  soft  sounds  during  the  subacute  or  succulent  stage 
and  with  straight  steel  sounds  during  the  late  chronic  or  infiltrating 
stage  is  indicated  for  urethral  obstruction,  but  ever  without  a  reaction 
such,  as  pain,  bleeding  or  temporary-  increase  in  the  symptoms,  because 
such  foretell  true  stricture  formation.  In  the  acute  period  a  soft 
catheter  is  used  to  draw  off  the  water. 

Afterireatmeiit  centers  on  the  sinus,  pocket  or  fistula  always  after 
the  urethritis  is  ciu*ed  and  the  infiltration  resorbed  as  much  as  posabte- 
The  foregoing  surgical  lines  are  indicated.   Stricture  requires  dilatatio*^ 
by  mechanical  or  electrical  methods  as  detailed  in  Chapter  VII  ot* 
the  Treatment  of  Stricture  on  page  375.    In  all  cases  gentle  measuJ^ 
applied  at  long  sittings  and  rather  rare  intervals  are  the  preference. 

Cure  requires  relief  of  the  abscess  and  its  infectiousness  and  if  possibl^ 
restoration  of  the  mucosa,  with  the  least  amount  of  deformity,  therefon^ 
surgical  methods  should  be  judiciously  performed. 

LYMPHANGITIS  AND  LYMPHADENITIS. 

Anatomy. — ^The  lymphatics  of  the  penis  are  according  to  Quain^  a 
dense  network  on  the  skin  of  glans  and  prepuce  and  beneath  the 
mucosa  of  the  urethra,  and  pass  chiefly  into  the  inguinal  glands.  A 
deep  system  issues  from  the  cavernous  and  spongy  body,  passes  with 
the  deep  veins  under  the  pubic  arch  and  joins  the  lymphatic  plexuses 
of  the  pelvis. 

SignLicance. — These  two  complications  are  one,  as  neither  can  exist 
without  the  other  in  certain  degree.  Acute  infection  of  l^mph- 
vessels  and  l^mphglancls  is  in  gonococcal  acute  urethritis  without 
mixed  pyogenic  infection  rather  rare  on  the  one  hand,  but  on  the  other 
hand  if  balanoposthitis  with  phimosis  or  paraphimosis  is  present 
such  lymphatic  involvement  becomes  much  more  common.  Free 
suppiu*ation  and  abscess  is  not  a  common  eventuality  in  the  glands. 

Symptoms. — Subjective  and  objective  symptoms  are  pain  and  tender- 
ness along  the  lymphatic  trunks  and  over  the  glands  and  in  the  tissue 
if  cellulitis  is  imminent.  Often  red  streaks  pass  up  the  penis  marking 
the  dorsolateral  position  of  the  triuiks  or  there  may  be  a  general  redness 

^  Quain's  Anatomy,  1896,  iii,  Part  4,  p.  243. 
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due  to  the  cellulitis.  The  glands  are  often  enlargefi,  tender  and  tense 
mil  may  resolve  or  go  on  to  suppuration  marked  by  fluctuation  and 
iitilie^un.  infiltration  and  edema  of  tiie  skin  over  the  gland. 

Diipiosis. — The  anatomical  features  hs,ve  been  sufficiently  detailed 
inOiapter  II  on  Complications  of  Acute  Urethritis,  on  page  104. 
Xeate  lymphangitis  and  hinphadenitis  in  the  history  are  those  of 
»cut«  processes,  with  pain  along  the  penis  and  in  the  groin  on  one  or 
both  sides.  Examination  often  reveals  red,  hot,  conl-like,  tender 
streaks  passing  lengthwise  of  the  organ  and  traceable  into  the  glands 
erf  the  groins  which  In  their  turn  also  become  enlarged,  hot,  tender 
and  aometimes  adherent  to  the  skin,  tense,  ven'  painful  and  finally 
fluctuating  if  abscess  appears. 

Laboratory  in\estigation  demonstrates  the  gonococcus  or  other 
organism  in  tlie  initial  infection  and  may  by  aspiration  with  a  fine 
iwlle  recover  the  same  from  the  affected  glands.  Treatment  directed 
to  [he  origin  i>f  the  infection  may  by  prompt  and  appropriate  results 
p'l'i:  still  further  proof  of  the  underl,\-inK  infection. 

Chnme  LjfmphaBgeitis  and  Lymphadenitis. — Chronic  Ij-mphaugeitis 
and  lymphadenitis  are  seen  occasionally.  The  former  with  relation  to 
unrthritis  seems  rare,  although  the  latter  may  occur  in  the  strict  sense. 
l%t  is  seen  much  more  commonly  is  a  number  of  acute  attacks 
(»il(w«l  b\'  infiltration  of  the  glands  and  sometimes  of  the  channels. 

Treitment  of  Gonococcal  Acute  and  Chronic  Lyrophangeitia  and 
Lpiphideiutis. — Tlieir  significance  is  maj«)r  only  when  very  se\'ere  with 
inguinal  nb-scess.  and  prevention  is  attention  to  the  foreskin  to  avoid 
Mroriation.s  and  ulcerations  of  balanopcisthitis  by  curly  and  efficient 
Wsatment,  because  such  breaks  in  the  surface  become  the  foci  of 
absiirption  into  the  Ij-mphatics.  If  such  portals  of  infection  are  open 
prevention  is  difficult  against  vicious  forms  of  invasion  so  that  the 
"wplieation  is  rarely  present  in  the  absence  of  lesions  on  the  surface 
and  nf  abscesses  within  the  urethra.  The  only  abortion  is  the  wet 
diKsung  with  hot  penile  baths  of  antiseptics — alum  acetate  or  bichloride 
of  merciirj'  1  in  .'iOOO  changed  ever>-  two  hours,  but  it  usually  fails. 

"un^icc  Trealwcnt.—'The  management  in  acute  cases  requires  good 
tygiene,  complete  rest  until  the  redness  and  tension  are  decreasing  and 
■filaljle  diet  and  drink  to  allay  the  irritation.  Preputial  irrigaUons  for 
dfftnaing  and  antisepsis  and  hot  penile  and  sitting  baths  as  sedatives 
iftd  antiphlogistics  begin  the  physical  measures. 

IWiotherapy  with  the  t]ierai>eutic  lamp  must  produce  great  redness 
of  the  akin,  but  no  pain  when  applied  several  times  a  day  for  from  ten 
I"  thirty  minutes  by  the  patient  himself  up  to  the  limit  of  his  comfort. 

Medicinal  measures  introduce  the  care  of  the  urethritis  and  balano- 
pwiiutis  as  underlying  sources  of  the  lymphatic  involvement  as 
"locribed  under  the  heading  nf  anatomy  in  the  clinical  paragraphs 
"0  this  subject.  The  preputial  irrigations  and  hand  injections  are 
wntmued  and  perhaps  increased  combined  with  wet  dressings  exactly 
*s  noted  in  balanoposthitis.  In  the  chronic  cases  the  glands  are  more 
apt  to  be  involved  but  the  treatment  of  chronic  phimosis  antl  balatio- 
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posthitis  tends  to  reduce  the  amount  of  absorption  by  healing  the  foci. 
Operative  surgery  incises  and  drains  the  abscess  of  the  inguinal  glands 
or  if  the  suppuration  is  extensive  removes  them  entirely.    Dressings  of 
the  wounds  are  on  common  surgical  lines.   A  single  gland  in  the  earlkst 
stage  of  suppuration  may  be  drained  of  its  contained  pus  by  aspiration 
followed  by  the  injection  of  10  per  cent,  iodoform  in  sterilized  glycerin 
only  up  to  filling  and  not  distention  of  the  cavity.    Circumcbion  must 
not  be  forgotten  as  prevention  of  subsequent  attacks  and  of  extension 
of  chronic  cases  to  suppuration. 

Aftertreatment  avoids  a  relapse  by  the  toilet  of  the  foreskin  during 
the  remainder  of  the  urethritis  in  irrigation,  hand  injection,  lavage  md 
dressings.  Proper  treatment  of  the  urethritis  may  check  complications 
of  pus  foci  along  the  urethra,  leading  to  a  relapse.  Circumcision  is, 
as  stated,  the  proper  step  in  all  cases. 

Cure  requires  no  active  infiltrations  or  foci  in  the  foreskin,  urethra, 
lymphatic  vessels  or  glands,  and  full  bacteriologic  proof  of  no  infec- 
tiousness. 

GLANDULAR  COMPLICATIONS. 

Varieties  and  Importance. — Any  and  all  glands  of  the  anterior  uretbi* 
may  be  involved  in  gonococcal  infection  as  a  complication  of  ^^ 
urethral  invasion.    This  pathological  fact  therefore  concerns  the  tut^ 
alveolar  subepithelial,  the  simple  depression,  the  submucous  glat>^ 
and  finally  Cowper's  glands.    In  all  the  ducts  may  be  patent,  resulti  ^^ 
in  suppuration,  with  free  discharge  upon  the  surface  or  closed,  causi 


retention  of  exudate  and  abscess  formation,  which  may  ruptu>^"j 
externally  upon  the  skin  or  internally  into  the  urethra,  leaving  behb^^ 
a  cavity,  sinus  or  fistula,  of  size  and  importance  according  to  th^^ 
gland  affected  and  the  extent  of  the  secondary  conditions.  Cowper'^^ 
glands  are  most  important  in  this  respect. 

The  great  number  of  small  urethral  glands  and  the  acknowledged 
frequency  of  their  invasion  and  the  relative  absence  of  subjective 
symptoms,  except  in  retention  cases,  make  these  complications  among 
the  most  important,  insidious  and  dangerous  of  the  disease  through 
tendency  to  harbor  chronic  infection. 

LITTRITIS  AND  FOLUCULITIS. 

Varieties. — ^The  small  mucous  glands  have  often  infection  of  two 
varieties,  without  retention  of  pus,  called  littritis  and  with  retention 
of  pus,  termed  folliculitis.  The  cause  is  intense  infection,  lowered  local 
and  systemic  resistance  and  traumatism  of  faulty  instrumentation  or 
other  local  treatment,  such  as  instillation,  irrigation  or  application. 

Pathology. — The  pathology  of  littritis  is  briefly  a  migration  of  the 
gonococcus  into  the  gland,  and  its  same  penetrating  destructive  infec- 
tion as  on  the  urethral  surface,  with  pus  usually  in  slugs  through  its 
temporarj'^  thickening  within  the  cavity  of  the  gland.  The  wall  of  the 
gland  becomes  thickened,  so  that  on  objective  examination  they  may 
be  felt  as  little  shot-like  nodes  or  granules  scattered  along  the  urethra. 
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higher  grade  of  littritis, 'that  is  to  say,  folliculitis,  adds  onJy  reten- 
of  the  pus  in  abscesses  with  thick  walb  and  final  rupture  into  the 
hra.  The  pathology  of  folliculitis  continues  the  latter  process 
:iDd  the  wall  of  the  glands  and  is  therefore  a  periglandular  and  peri- 
iral  process,  with  retention,  abscess  and  rupture  either  into  the 
thra  or  upon  the  skin.  The  termination  of  these  glandular  com- 
ations  b  usually  destruction  of  the  function  of  the  gland  and 
;n  anatomical  obliteration  of  its  cavity.  More  frequently  chronic 
znha]  infiammation  follows  with  or  without  persistence  of  the 
nococci.  Pus-bearing  and  urine-bearing  sinuses  and  fistulee  upon 
i  itin  are  seen. 


FlQ.  20, — Gonococcal  glimdular  periurothrilia  iir  fnlliculifis.     (Logueu.') 


— Subjective  sjTnptonis  of  littritis  are  usually  not  noticed, 
lile  those  of  folliculitis  may  be  swelling  and  deformity  of  the  urethra, 
ially  along  the  floor,  presenting  in  variable  size,  externally  to  that 
a  cherrj',  and  in  different  degree  internally,  to  cause  partial  obstnie- 
n  to  urination.  The  objective  symptoms  of  littritis  may  be  absent 
iJie  nodules  along  the  floor  and  sides  of  the  urethra  whose  palpation 
asy  and  commonly  followed  by  expressed  pus;  while  those  of  foi- 
litis  establish  the  abscess  or  its  secondary  punilent  or  urinary  sinus 
istula.  The  termination  is  sufficiently  described  under  pathology 
he  preceding  paragraphs. 

iagnosis. — As  already  discussed  on  pages  106-108,  acute  littritis 
folhculitis  are  extensions  of  each  other,  the  folliculitis  being  more 
ire  than  the  littritis.  In  general  the  persistence  of  a  gonococcal 
■rior  urethritb  through  a  longer  subacute  stage  than  usual  suggests 
presence  of  littritis.  The  hi'itory  is  mild  in  littritis,  more  severe  in 
culitb,  especially  in  the  declining  period,  when  much  more  dis- 
■ge  in  heavj-  shreds  is  present.  Symptoms  include  a  little  pain  and 
ling  noticed  subjectively  and  nodules  with  little  shot-like  masses 

'  Traits  Chiniripcal  d'UrDloipe,  1910. 
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along  the  urethra  objectively,  especially  if  an  instrument  is  in 
urethra  against  which  the  palpation  is  made.    Urethroscopy  will  find 
individual  follicles  in  various  degrees  of  inflammation  and  recover}'. 

Chrome  Littritis  and  Folliculitis  arise  from  the  acute  lesions  during 
a  severe  or  several  repeated  attacks  recognized  by  the  foregoing  diag- 
nostic details.  The  history  shows  shred  and  drop  never  absent  from 
the  urethra  or  urine  and  the  symptoms  are  those  of  acute  attacks  simu- 
lating the  original  acute  disease  or  of  the  chronic  conditions  of  discharge, 
pasted  meatus  and  shreds.  Nodes  of  infiltration,  with  expression  of 
pus,  are  apparent  and  the  multiple  glass  test  will  show  whether  the 
folliculitis  is  of  the  anterior,  posterior  or  anteroposterior  distribution, 
fully  verified  by  the  urethroscope.  Shreds  should  be  recovered  and 
sent  to  the  laboratory  for  identification  of  origin  and  bacteriology. 
Laboratory  findings  demonstrate  the  gonococcus  in  the  slugs  and 
shreds  in  the  urine  as  passed  and  in  sterUe  irrigating  fluid  after  massage 
of  the  urethra.  Treatment  directed  in  general  toward  the  gonococcal 
infection  removes  all  discharge  except  the  slugs  of  pus  whose  charac- 
teristics aid  in  the  diagnosis,  llrethroscopic  applications  of  astringents, 
caustics,  electricity  and  lancet  remove  individual  foci. 

Treatment  of  Gonococcal  Acute  and  Chronic  Littritis  and  FoUicolitia.'' 
Their  significance  as  sources  of  infection  is  practically  major  in  poten- 
tiality and  prevention  in  the  acute  stages  notes  dilute  solutions  and 
conservative  methods  only  in  the  declining  period  of  the  urethritis, 
which  tends  to  avoid  driving  the  infection  into  the  follicles  by  the 
injury  of  traumatic  dilatation  with  a  stream  under  pressure.  There 
is  no  abortive  treatment,  because  the  symptoms  are  hidden  by  those 
of  the  urethritis  and  the  nature  of  the  lesion  is  an  insurmountable 
obstacle. 

Curative  Treatment, — ^The  indications  require  respect. 

Curative  treatment  in  the  acute  stages  which  usually  are  those  of  ^^ 
intense  urethritis  with  only  the  usual  management  of  hygiene,  reqiri^ 
rest  in  bed  until  the  symptoms  begin  to  decrease  and  great  attentio 
to  diet  and  drink.  When  folliculitis  is  apparent  in  the  form  of  nodule 
or  tender  points  all  irrigation  and  hand  injections  should  be  temporaril 
suspended.  In  the  physical  measures,  with  a  sound  in  the  urethi 
only  during  the  chronic  stages,  massage  may  be  gently  employed  i 
stimulate  evacuation  and  resorption  while  hot  penile  and  sitting  batt 
reduce  the  edema  and  the  ol)stniction.  Electrotherapy  is  of  vali 
only  in  the  late  declining  and  chronic  periods  in  the  form  of  cat 
phoresis  against  indolent  nonbacterial  discharge  and  in  the  form  ( 
high  potential  vacuiun  electrode  attached  to  the  negative  pole  of  tl 
standard  multiple  plate  high-speed  static  machine.  Medicinal  measux 
are  directed  against  the  fever  and  absorption  if  present  throuj 
systemic  administration  in  marked  cases.  Serumtherapy  is  excelle 
in  some  individuals,  as  described  in  Chapter  IX  on  page  51 
the  serum  tending  to  establish  passive  immunity  and  bacterins 
excite  active  immunity.  Locally,  in  the  acute  stages,  all  intraurethi 
treatment  is  stopped  until  the  decline  is  well  established,  when  it 
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reaiineiJ,  at  first  witli  Rentie  means  and  later  with  slow  augmentation 
ileleraibed  by  reaction.  The  expectant  method  is  by  all  means  pre- 
fwitd  as  iirigations  under  high  pressure  only  increase  the  pathological 
lesions.  When  chronic  manifestations  appear  the  urethroscope  is 
inJimtwl  for  applications  of  caustics  and  the  high-frequency  current 
of Oudin,  and  j-ray  \acuuni  glass  electrodes,  with  static  electricity,  as 
already  show-n  to  destroy  lurkmg  infection  and  finally  incision  with  the 
biTi^  oi  required. 

Nonoperative  surgical  treatment  in  tlie  acute  stages  are  wet  drcss- 
inp  til  allay  suffering,  swelhng.  edema  and  obstruction,  which  may  be 
ttlievtd  by  cautious  catheterization  with  the  soft-rubber  instrument. 
Uter  on  soft  sounds  or  hot  or  cold  straight  steel  sounds,  with  gentle 
massage  and  instillations  of  slowly  ascending  solutions  of  nitrate  of 
nilw,  from  1  in  20,IX)0  to  1  in  UX),  with  the  soft-rubber  catheter  or 
»'ilh  Ilie  Bangt;  sj'ringe  soinid,  also  with  massage,  are  of  great  benefit, 
llir  author's  irrigating  sound  in  nfforrling  a  retrojection  as  well  as 
pntle  dilatation  should  be  usc<l.  Operative  means  reach  the  blind 
ibstiss  by  incisi<»n  through  the  urethroscope  while  sinuses  and  fistulte 
«it  opened  upon  u  sound  and  dissected  out  or  tied  off  exactly  as  detailed 
in  periurethral  abscess  while  contractures  of  the  canal  are  dilated 
gently  and  gradually  or  divided  according  to  indications. 

.V'eTfwn^mm/.— Aftertreatment  is  concerned  with  relief  of  the 
<i|Whritis  from  which  relapse  may  appear  in  the  follicles,  and  with 
dilalaiion  of  stenoses  with  soft  instruments  during  the  early  develop- 
■wnt  witl  steel  stiunds  when  llie  mucosa  is  dry.  A  study  of  shreds  in 
"■e  urine  is  the  guide  of  cure  along  with  the  author's  multiple  glass 
test. 

Curr,— The  little  pockets  shoidd  be  free  of  infection  even  if  not  with- 
™t  thrir  rtrop  and  the  larger  abscesses  should  follow  the  same  course. 
Fulliculitis  is  therefore  one  of  the  problems  in  urethritis  and  is  on  the 
IwJer-Iiiic  between  minor  and  major  complications.  The  most  careful 
Mcleriology  is  required  to  prove  the  cure.  Stimc  cases  have  a  positive 
Bwococcal  complement  fixation  test. 

COWPERinS. 

TuinieB. — As  in  the  infections  of  most  glands  with  ducts  the  out- 
Ifti  of  Cowper's  glands  may  or  may  not  become  occluded  and  thus 
aif  tile  two  forms,  cowperltis  without  retention  and  cowjieritis  with 
trtenti,)ri. 

Ocearrence. — Like  the  small  mucous  glands  of  the  urethra,  Cowper's 
flwidsniaj-  be  the  subject  of  acute  complicating  involvement  of  treach- 
f'Us,  [jereistently  infectious  character.  The  occurrence  is  not  common 
wmipBred  with  littritis  and  folliculitis,  but  the  clinical  significance  on 
actwiiit  of  the  long,  tortuous  ducts  and  compound  body  (tf  the  glands 
wafter  their  iiivnlvement  far-reaching.  The  onset  of  the  irinfection  is 
»fter  acute  urethritis  has  involved  the  entire  anterior  urethra  in  full 
fstahlinhmcnt ;  that  is,  about  three  or  four  weeks  after  the  initial 
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invasion.  Usually  one,  occasionally  both  glands  simultaneously,  an 
attacked  with  an  insidious  invasion  exactly  like  the  urethritis  itsel 
with  at  first  relatively  few  subjective  sjinptoms.    The  varieties  ar 


Fio.  21.— Protccti 
on  the  index  finger  h 
with  a  hole  at  the  cc 
feeai  or  infectious  tn 


JresaiiiR  for  rectal  oiaminatioo.  A  rubber  finger  rot  ia  plao 
iver  it  is  slipped  scvend  layers  of  gauze,  about  aix  inches  squar 
'  rather  titiht  for  passage  of  the  finger.  The  gauie  receiver  si 
T  from  within  or  n-ithout  the  anus. 


itiun,  with  the  index  finger  of  the  gloved  hand  lubricat- 
uid  paned  into  the  rectum,  with  the  fingers  folded  into  the  palm  and  the  elbow  tn 
ported  by  the  hip  for  force  in  penetration,  leaving  the  hand  flacdd  for  palpation. 
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two,  determined  by  the  patency  or  occlusion  of  the  duct — namely, 
without  retention  and  with  retention. 

PftthologT. — ^The  lesions  duplicate  those  found  in  and  described  for 
.   foUiculitis  in  all  details  of  the  forms  with  and  without  retention,  except 
that  in  the  case  of  Cowper's  glands  oi^ans  of  anatomical  instead  of 
histological  proportions  are  involved. 

Symptoms. — Cowperiiu  without  ReientUm. — This  form  occurs  the 
more  commonly  and  b  marked  by  freedom  of  the  ducts  to  discharge 
the  pus,  activ-ely  under  muscular  action  or  passively  under  the  examin- 
ing finger.     The  symptoms  are  increasing  swelling,  pain  and  inter- 


Fic  23. — Is  palpatioD  ol  Cowper's  glands;  with  the  right  index  RnKcr  in  the  rectum 
the  eland  is  pushed  down  against  and  between  two  Gngers  of  the  left  hand,  which  pennits 
thorough  disital  invsBtigatioii, 

mittent  discharge,  followed  by  decrease  in  the  pain  and  enlai^ment 
temporarily  untU  refilling  of  the  gland  occurs.  The  termination  is 
least  frequently  complete  resolution,  but  more  commonly  x>ermanent 
damage  or  chronic  disease  of  the  gland. 

CowperUis  with  Beteniion. — This  type  occurs  rather  infrequently  and 
13  really  abscess  of  Cowper's  glands,  characterized  by  closure  of  the 
ducts,  retention  of  the  pus,  destruction  of  the  gland,  extension  of 
the  process  into  the  surrounding  tissues  and  final  rupture,  either  upon 
the  skin  or  into  the  urethra.  At  no  time  is  active  or  passive  evacua- 
tion of  the  pus  possible  and  the  gland  is  always  damaged  beyond 
future  function  and  often  beyond  anatomical  identity.  The  abscess 
is  essentially  acute,  while  the  outcome  in  pocket,  sinus,  purulent  or 
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urinary  fistula  is  chronic.  The  symptoms  are  pain  of  heavy  then  acute 
progressing  type  in  the  perineum,  accompanied  by  enlargement  of 
the  gland,  with  later  heat,  redness,  tenderness,  fixation  and  thinning 
of  the  skin  and  terminally  with  rupture  and  evacuation,  externally 
upon  the  skin  or  internally  into  the  canal,  which  is  followed  by  pocket 
sinus  or  fistula  formation. 

Diagnosis. — It  is  important  to  distinguish  the  two  forms. 

Acute  cowperUis  withmit  retention  appears  during  a  long,  severe 
urethritis,  as  to  its  history,  wHith  a  tendency  toward  other  glandular 
involvements  such  as  folliculitis,  and  prostatitis.  Posterior  urethritis 
is  a  feature  although  Cowper*s  glands  are  at  the  bulb  of  the  urethra 
and  therefore  in  the  anterior  urethra,  but  the  infection  is  extensive. 
The  symptoms  are  severe  pain  in  the  perineum,  with  enlargement  and 
abscess,  intraurcthral  rupture  through  its  own  duct  and  persistent 
evacuation.  Examination  before  evacuation  is  that  of  abscess  and 
after  evacuation  that  of  a  sac  which  empties  under  pressure.  Rectal 
examination  against  a  soft  bougie  in  the  anterior  urethra  will  develop 
the  position  of  the  gland  and  its  connection  with  the  lurethra.  After 
cleansing  the  urethra  a  laboratory  specimen  may  be  obtained  by 
pressure  on  the  gland  or  through  a  urethroscope  one  may  be  secured 
with  a  swab  or  before  evacuation  aspiration  with  a  fine  needle  is 
possible  through  the  perineum.  Treatment  through  relief  of  the  ure- 
thritis may  also  subside  the  cowperitis  and  add  to  the  evidence.  Mas- 
sage of  the  gland  and  in  persistent  cases  incision  and  drainage  fix  the 
identity  of  the  condition. 

Aaite  cowperitis  with  retention  is  strictly  abscess  and  essentiaftj 
augments  all  the  difficulties  and  symptoms.  In  addition  to  the  forC 
going  facts  w^e  have  rupture  intraurethrally  or  extraurethrally  a 
almost  any  point  with  sinus  formation  in  which  a  probe  may  toud 
an  instnunent  in  the  urethra.  Surgical  exploration  settles  the  matte 
and  distinguishes  it  from  other  abscesses  in  the  perineum. 

Chrome  Cowperitis  Without  and  With  Retention  is  common  o 
account  of  complexity  of  the  gland  and  length  and  tortuosity  of  the  due 
The  history  is  that  of  acute  invasion  without  recovery  or  with  seemii 
recovery  associated  with  relapses  and  the  symptoms  are  those  of  mo 
or  less  constant  indolent  discharge  in  the  type  without  retention  ass 
ciated  with  discomfort  or  consciousness  of  the  gland  or  those  of  acu 
or  subacute  relapsing  abscess.  The  infiltrated  mass  of  gland  ai 
duct  is  apparent  with  sudden  expression  of  much  pus  in  each  fori 
The  urethroscope  is  of  final  diagnostic  aid. 

Treatment  of  Gonococcal  Acute  and  Chronic  Cowperitis. — ^Their  si 
nificance  is  major  in  cowT)eritis  on  account  of  complexity  of  the  glanc 
severity  of  many  cases  and  foci  of  chronic  infection  which  the  glan< 
often  become,  and  prophylaxis  is  as  against  other  complications,  ca 
in  the  treatment  of  the  gonococcal  acute  urethritis  in  regard  to  tl 
stages  of  this  process  and  to  observation  of  the  earliest  signs  of  tl 
glandular  involvement.  Abortion  is  impossible  because  the  glarn 
have  long  ducts  and  complicated  acini,  so  that  when  infection  h 
once  penetrated  it^caimot  be  eliminated  in  this  manner. ' 


Cvmtitf  Wfolment  during  the  acute  period  consists  in  the  approved 
maJUficment  of  hygiene,  rest  in  bed  up  to  full  subsidence  and  proper 
ditt  and  dnnk,  with  due  sexual  rest.  In  the  chronic  form  nothing 
irriUtlBg  must  be  done,  including  sexual  activitj'. 

The  physical  measures  in  the  acute  stage  are  dangerous.  In  the 
chronic  stage  massage  is  of  benefit  in  evacuating  the  gland  and  in 
promoting  resolution.  Hot  rectal  irrigations,  sitting  baths  and  body 
baths  in  hydrotherapy  are  quieting  in  the  acute  stage  and  tend  to 
rrlieve  the  kidneys.  The  psychrophore  is  a  sedative  while  leeches  in 
Ktrcrae  cases  decrease  the  congestion.  Light  applied  from  a  60- 
cwidle  power  lamp  in  a  small  parabolic  reflector  for  half  an  hour  to 
au  hour  up  to  the  tolerance  of  the  patient  for  heat  and  actinic  effects 
will  relieve  the  pain  and  i]uiet  the  inflammation. 

The  electrotherapy  is  forbidden  by  acute  infiammation  but  accept- 
able in  declining  and  chronic  periods  either  with  or  without  occlusion. 
It  ilimulates  the  evacuation  of  pus,  the  destruction  of  infection  and 
the  restoration  of  the  infiltration.  \\Tien  infection  has  nearly  or  fully 
disappeared,  galvanic  cataphoresis  with  a  small  electrode  woimd  witti 
cotton  soaked  in  weak  solutions  of  zme  chloride  or  copper  sulphate 
and  attached  to  the  positive  pole  or  in  one-tenth  to  oiie-foiu-th  strength 
of  the  tinctiu^  of  iodin  and  connected  with  the  negative  pole  may  be 
uscil  in  3  to  o  milliamperes  of  current  tor  five  to  ten  minutes  every 
thrre  to  five  days.  There  should  be  no  reaction  and  only  benefit.  If 
Infection  is  present  then  the  j--ray  vacuum  glass  electrodes  attached 
to  the  negative  pole  of  a  standard  high-speed  multiple  plate  static 
Kadiiiie  is  used,  with  intensity  of  current  of  a  spark  gap  one-half  to 
une  and  a  half  inches  for  five  or  ten  minutes  every  three  to  five  days, 
liWise  alwa>'s  with  benefit  and  without  excitation.  Its  strong  actinic 
vA  p'rmicidal  effects  are  thus  localized  upon  the  glands,  Experi- 
Dieritally  the  actinic  effects  penetrate  to  a  depth  of  fiom  2  to  0  mm., 
depending  on  the  intensity  of  current  employed. 

Medical  measures  are  in  the  acute  period  little  or  none.  Locally 
*ll  bind  injections  and  irrigations  should  be  stopped  and  only  external 
•pplications  by  the  physical  means  adopted,  including  wet  dressings 
of  lead  and  opiimi  wash  for  the  pain  and  of  lead  water,  acetate  of 
aliunitium  and  weak  bichloride  of  mercury  for  their  antisepsis.  In 
tie  chronic  stages  the  irrigations  of  the  urethra  and  instillations  as 
■lesCTibed  for  anterior  and  posterior  chronic  urethritis  may  heal  the 
lirctiira  overlying  the  gland,  but  are  without  effect  on  the  cavity  of 
the  gland,  likewise  applications  through  the  urethroscope.  Systemic- 
•ll.v  the  measures  pre\iously  described  against  the  absorptive  condi- 
tioos  are  again  used. 

Nonoperative  surgical  means  are  contraindicated  iu  the  acute  and 
outiogsly  Ix-gun  and  judiciously  progressed  ui  the  chronic  period. 
The  author's  irrigating  sound  is  of  advantage  in  cowperitis  without 
"wlusioii  and  combined  gentle  dilatation,  with  retrojection  of  the 
nretlira  and  irrigation  of  the  bladder  against  possible  infection. 
Abscess  contraindicates  sounds  until   incision   and    drainage  relieve 
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the  tension.  Retention  of  urine  in  acute  cases  and  in  relapse 
chronic  forms  is  catheterized  with  a  small  soft-rubber  catheter  ^ 
great  gentleness. 

Operative  measures  through  the  urethroscope  on  cowperitia  w 
out  occlusion  stimulate  the  mucosa  overlying  the  gland  while 
occluded  gland  must  be  incised  and  drained  whether  acute  or  chro; 
Cyst  formation  in  the  latter  forms  b  seen.  The  technie  reqiures 
following  instruments:    The  author's  irrigating  sound,  one  seal] 


one  scissors,  several  small  hemostats,  ligatures,  small  sharp  and  bli 
retractors,  probe,  director,  small  gauze  drains,  dressings  and  a  g< 
T-binder — almost  duplicating  those  for  external  urethrotomy  wit 
guide.  The  preparation  of  the  patient  and  the  field  is  the  accep 
methods,  while  in  chronic  cases  the  anesthesia  is  local  but  in  ac 
forms  general.  The  posture  is  the  exaggerated  lithotomy  while 
landmarks  of  the  urethra  are  shown  by  the  sound  and  of  the  gl 
by  the  finger  in  the  rectum.  The  superficial  field  is  the  perini 
between  the  anus  and  the  scrotum  in  which  the  incision  is  made  ( 
the  prominence  of  the  swelling  down  to  the  surface  of  the  giant 
the  deep  field,  which  is  incised  with  scalpel  and  scissors  to  the 
length  of  the  skin  incision  and  gently  probed  for  pockets  and  bun 
which  are  broken  into  the  main  pavity  with  the  blunt  point  ol 
artery  clamp.  The  cavity  is  gently  wiped  clean  and  packed  witl 
pressure  on  the  urethra.  The  author's  sound  irrigates  the  blac 
against  infection  and  b  then  withdrawn  and  the  T-binder  is  apj 
over  the  dressing. 

I  VeaereiLl  Disoaaes,  1916. 
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ImmediaU  afiertreatment  is  dressing  at  regular  intervals  as  needed, 
with  renewal  of  drains  on  the  third,  fifth  or  seventh  day,  and  balsam 
of  Peru  stimulating  dressings.    All  packings  and  drainage  are  stopped 
as  soon  as  possible  and  the  dressing  is  made  light  simply  to  keep  the 
skm  open  and  avoid  a  sinus.     The  remote  aftercare  is  the  passing 
of  sounds  for  the  infiltration,  massage  and  electricity  for  resorption 
and  siutable  applications  through  instillating  sounds  and  the  urethro- 
scope for  the  bulbar  urethritis. 

ture. — In  the  sense  of  restoring  Cowper's  glands  to  fully  normal 
condition  is  very  rare  indeed  in  either  the  form  without  occlusion 
or  that  with  occlusion  of  the  duct.  The  large  size  of  the  gland  and  its 
complicated  acini  leave  it  a  focus  of  disease  even  after  the  gonococci 
have  disappeared,  which  is  the  chief  standard  of  success.  When  this 
fails  the  complication  is  immediately  major  on  account  of  the  infection 
which  remains  years  behind  after  symptoms  have  ceased.  Cure  in 
the  sense  of  evacuating  the  pus  and  obliterating  the  gland  is  much 
more  easy  whether  in  the  period  of  obstruction  and  abscess  or  in 
the  occasional  later  period  of  cyst  formation. 

2.  Urinary  Forms. 

Inasmuch  as  anterior  urethritis  does  not  reach  the  urinary  organs 
above  the  pendulous  part  of  the  penis,  there  is  no  urinary  group  of 
complications  arising  during  its  course.  This  class  of  complication 
makes  its  first  appearance  during  posterior  urethritis,  when  that  part 
of  the  canal  in  direct  outlet  of  the  bladder  becomes  involved.  Their 
description  will  therefore  be  found  under  the  subject  of  Complications 
of  Posterior  Urethritis  on  page  162. 

B.  Systemic  Group. 

The  general  characters  of  the  anterior  urethra  and  its  glands  make 
septic  absorption  from  it  and  systemic  complications  rare  and  difficult, 
tut  less  so  the  posterior  acute  and  anteroposterior  acute  lesions. 
Systemic  complications  are  most  common  in  chronic  urethritis,  under 
fhich  heading  they  are  more  appropriately  discussed. 

Anterior  chronic  lu'cthritis  may  during  any  exacerbation  or  under 
any  exciting  cause  develop  an  acute  complication.     It  is  for  this 
'    reason  not  easy  to  draw  a  fixed  line  of  distinction  between  complica- 
tions of  acute  and  chronic  disease.     Both  forms  are  so  correlated  and 
interwoven  that  both  acute  and  chronic  complications  may  be  asso- 
ciated with  or  sequel  to  either  acute  or  chronic  urethritis. 

n.  COMPLICATIONS  OF  POSTERIOR  GONOCOCCAL  ACUTE 

URETHRITIS. 

General  Clinical  Features. — ^The  complications  of  posterior  acute 
urethritis  have  the  same  clinical  peculiarities,  independently  of  cause, 
just  as  do  those  of  the  anterior  urethra.    In  discussing  the  latter 
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subject  gonococcal  infection  was  taken  as  the  standard  and  ^nll  be 
again  in  connection  with  the  present  matter,  because  its  type  is  the 
most  unmistakable. 

Varieties. — The  general  classes  are  local,  affecting  the  urinarj-  and 
sexual  organs  only,  and  systemic,  reaching  the  body  at  large  in  particu- 
lar systems  or  in  general.  The  local  or  urogenital  complications  in 
anatomical  order  are  the  sexual:  prostatitis,  vesiculitis,  funiculitis, 
epididymitis  and  orchitis;  and  the  urinary:  cj'stitis,  retention  of  urine, 
ureteritis,  pyelitis  and  pyelonephritis. 

The  systemic  or  extraurogenital  group  embraces  cutaneous,  digesr 
tive,  circulatory  (including  metastatic  abscesses),  respirator}',  special 
sensory  and  locomotor  (including  bone,  articular,  muscular  and  teno- 
synovial) complications,  and  are  discussed  in  Chapter  III  on  page201. 

There  are  no  urinary  or  systemic  complications  of  anterior  acute 
urethritis,  as  stated  in  the  introductory  paragraphs  of  this  section- 
These  two  groups  are  therefore  properly  considered  under  posterior 
urethral  lesions. 

A.   rROGENITAL  GroUP. 

Varieties. — ^Two  groups  an»  recognized:  sexual  and  urinar>'.  C3t 
these  all  not  only  may  Ix*  acute  complications  during  |)osterior  goim^>' 
coccal  acute  urethritis,  also  may  be  acute  c*omplications  during  exac^y* 
bations  or  during  the  ordinary  course  of  posterior  gcmococcal  chrom^*^ 
urethritis.  The  st*xual  group  comprises  prostatitis,  seminal  vesiculitis* 
funiculitis,  epidi<lymitis  and  orchitis.  The  last  three  are  so  closely' 
reflated  as  to  Ik*  considere<l  usually  under  the  one  subject  of  epidid>'' 
mitis.  The  urinary  group  inclu<les  urethrocystitis,  cystitis,  retention 
of  urine,  ureteritis,  pyelitis  and  pyelonephritis. 

1 .  Sr,rual  Forvht. 

For  the  sake  of  convenienct*  the  anatomical  order  will  be  followed 
and  the  comparative  frecjuency  of  occurrence  will  be  noted  under  each 
example. 

PROSTATITIS. 

Occurrence  and  Etiology.—  Infection  of  the  prostate  through  its 
|K)sition  and  connection  by  ducts  with  the  iH).sterior  urc»thra  CKX'urs  as 
a  very  common  complication  of  i^)sterior  acutt*  urethritis  or  during  an 
acute  cxactTbation  of  chronic  disease*  or  as  an  acute  condition  in  the 
course*  of  chronic  un»tliritis,  as  will  1k»  later  discussed.  The  exciting 
cause*  is  <lin*ct  extension  in  continuity  of  nuicosa  of  severe  infection 
witli  or  without  as-ociated  pus  organisms.  All-imiM)rtant  predispos- 
ing factors  are  catarrhal  pro>tatitis  of  venereal  excc»ss  and  masturba- 
tion, irritation  hv  alcoliolisrn  and  condiments  and  traumatism  by 
faulty  treatment  and  agitation  by  railroad,  automobile,  bicycle  and 
liorsehack-riding.  \'arietics  are  a<'Utc,  subacute*  and  chronic,  of  which 
the  last  will  Ik*  discusse'd  as  cognate  with  chronic  urethritis  in  a  later 
chapter. 


\ 
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Gonococcal  Acute  Prostatitis. — ^Varieties. — ^Acute  complicating  pros- 
tatitis shows  two  forms  according  to  the  portion  of  the  gland  involved, 
namely,  follicular  or  glandular  prostatitis,  in  which  acini  and  ducts 
alone  are  involved,  and  parenchymatous  or  phlegmonous  prostatitis 
(abscess  of  the  prostate),  in  which  the  gland-tissue  as  a  whole  in  one 
or  more  parts  is  destroyed. 

Pithology. — Acute  follicular  yrosiaiitis  is  that  of  mild  congestion, 
with  full  recover^'  or  that  severe  suppuration  involving  the  ducts  and 
the  acini  usually  without  retention  so  that  the  pus  is  evacuated  spon- 
taneously into,  the  urethra.  The  acini  and  ducts  may  recover  fully 
or  be  permanently  damaged  and  obliterated  or  become  the  seats  of 
chronic  foci  of  infection. 

Subacute  fttllicular  prostatitis  has  the  same  lesions  as  the  acute  type 
but  in  much  milder  degree,  owing  to  the  fact  that  it  commonly  arises 
through  causes  other  than  severe  infection,  such  as  exposure,  vicious 
habits  and  faulty  treatment.  Chronic  follicular  prostatitis  is  usually 
the  outcome  of  the  more  se\'ere  suppurative  forms,  but  occasionally 
the  subacute  t^pe  also  becomes  chronic.  Each  follows  the  tendency 
of  its  own  preliminary  form  in  that  the  follicles  chronically  diseased 
continue  either  suppurative  or  catarrhal,  as  the  case  may  have  been  at 
the  outset.  Suppurating  follicles,  however,  may  eventually  lose  their 
pus  but  retain  their  mucous  discharge.  This  sul)ject  is  further  treated 
bthe  Chapter  on  Complications  of  (.'hronic  (Gonococcal  Urethritis. 

Acute  Parenchymatous  Prostatitis. — The  abscess  is  mild,  severe  or 

intense  in  degree  according  to  the  activity,  extent  and  complications  of 

the  lesions.    It  is  caused  by  follicular  infection,  penetrated,  extended 

and  involved  in  the  stroma  as  well   as  in  the  glandular  elements 

of  the  prostate,  with  resulting  abscess.    In  site,  the  abscess  may  be 

superficial  or  deep,  in  any  lobe  or  lobes  or  in  the  gland  as  a  whole, 

and  may  vary  in  number  from  single  to  multiple,  with  a  tendency  to 

coalesce  into  one  common  cavitv,  and  mav  differ  in  size  from  that  of 

peas  to  eggs  containing  from  a  few  to  250  c.c.  of  pus.   The  contents  may 

be  pure  pus  or  a  mixture  of  detritus,  pus  and  blood  without  odor  or 

ver}-  foul  from  the  presence  of  Bacillus  coli  covimunis.    In  termination 

the  phlegmon  evacuates  according  to  its  site  and  the  periprostatic 

infection:  (1)  internally  into  the  urethra,  bladder,  vesicorectal  space, 

rectum  and  peritoneum,  and  (2)  externally,  usually  upon  the  skin  of  the 

perineum.    The  complicating  lesions  of  prostatic  abscess  are  due  to 

penetration  into  or  association  in  the  periprostatic  spaces  of  the  initial 

infection,  ^"ith  burrowing  of  the  pus  determined  largely  by  the  original 

sites:  (1)  backward  into  the  rectum  by  abscesses  originally  near  its 

cavity;  (2)  downward  into  the  perineum,  sheath  of  the  penis  or  scrotum ; 

(3)  laterally  into  the  ischiorectal  fosste  and  thigh,  and  (4)  upward  upon 

the  loins  and  back.    Pockets,  sinuses  and  seminal,  urinary  or  fecal 

fistulas  are  often  the  sequels  of  such  complications. 

Symptoms. — The  symptoms  of  acute  follicular  yrostaiitis  vary  with 
the  degree  of  the  infection,  being  less  in  the  sui)erficial  follicular  and 
subacute  cases  and  greater  in  the  deeper  follicular  and  parenchymatous 
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aad  acute  forms.  They  are  local  and  systemic,  subjective  and  objec 
tive  in  distinction.  The  local  subjective  symptoms  are  (1)  sensor3l 
pain  and  weight  in  the  perineum,  rectum  and  bladder  in  the  deep  pdv 
or  referred  down  the  thighs  and  into  the  loins  much  as  uterine  pain  i 
the  female,  and  (2)  vesical:  dysuria,  pollakiiu-ia,  tenesmus  throu^ 
eoDgestion  and  irritation,  and  retention  of  urine  by  edema  or  spasm; 
(3)  sexual:  chordee  and  painful,  bloody,  seminal  emissions,  and  (4 
rectal:  pain  in  defecation,  altered  stools  and  obstipation,  throng 
mechanical  pressure  and  tenesmus  through  reflex  action  or  pcriprostati 
invasion. 
The  local  objective  s>-mptoms  are  urinary  and  rectal, 

1.  Urinary  S/gna.— All  test-glasses  of  urine  are  filled  wHth  pus,  bl 
the  last  often  with  slugs  of  prostatic  detritus  and  blood. 

The  seven-glass  test  of  the  author  may  be  done  with  caution  in  tl 
less  severe  cases.  It  will  sliow  large  amounts  of  pus  in  the  first  tb*" 
glasses.  Only  the  fourth  or  bladder  glass  secured  with  the  catheter  wi 
be  fiee  of  abnormal  constituents  unless  the  bladder  and  other  urini 
organs  are  infected.  If  gentle  massage  of  the  prostate  is  made  tlie  fiW 
or  massage  glass  will  l)e  loaded  with  the  expressed  contents  of  tho 
follicles  which  have  not  been  occluded.  The  sixth  and  seventh  glas 
are  again  negati\'c  if  both  seminal  vesicles  ha\"e  escapeiJ  in\ohemell 
The  technic  of  the  seven-glass  test  is  described  in  the  Chapter  on  P<3 
terior  Chronic  Crethrltis  on  page  291.  In  the  more  severe  eases  tJ 
four-glass  test  is  of  nuich  value.  The  prostatic  products  in  the  third  ■ 
posterior  urethral  glass  and  in  the  fourth  or  prostatic  massage  |' 
make  the  diagnosis.  Passage  of  catheters  in  these  intense  cases  for 
bladder  specimen  is  contraindicated. 

2.  Ittcial  tiign«. — Through  the  rectum :  The  prostate  is  hot.  enlarge* 
tense,  fluctuating  at  various  points  or  in  the  whole  body  of  the  rfaU 
and  tender,  obstructing  the  rectum  more  or  less  completely  and  t* 
periprostatic  tissues  may  be  boggy  or  infiltrated.  Vesical  and  rect* 
tenesmus  follow  examination.     Instrumental    urethral    examination 

18  contraindicated  except  to  relieve  retention.     The  subjecti%'e  i.    

objective  sj^stemic  sjmptoms  are  chill  or  chillineas.  fever  from  lOtf! 
to  105°  F.,  prostration,  depression,  nausea,  vomiting,  blood-couol 
typical  of  acti\'e  pus  processes  and  willing  confinement  to  bed  for  mong 
days.  Severe  lesions  cause  extreme  sufferinn.  almost  more  than  ftn| 
other  destructive  pus  condition  in  any  or^'an.  When  the  pus  is  actuaQ] 
present  all  sj-mptoms  arc  greatly  augmented. 

The  termination  is  in  mild  cases  always  slow,  but  nsually  complet 
recovery.  In  the  more  severe  cases  follicles  tnuy  be  destroyed  i 
obliterated  or  go  on  to  chronic  catarrhal  or  suppurative  tnflanunatioil 
which  may  last  for  jears  or  life.  The  ducts  of  such  follicles  are  putulon 
in  the  field  of  the  urethroscope  and  often  discharge  clouds  and  slugs  « 
piis  while  under  observation. 

Subacute  Fnlliciilar  pTDgtatitis.—Ilm  is  very  similar  in  kind  bn 
much  less  in  degree  and  concerns  primary  and  secondary  cases.  TTl 
primary  cases  are  caused  by  the  improper  use  of  irrigations,  injection 
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atheters,  sounds,  urethroscopes,  cystoseopes  and  lithotrites  and  the 
iecondary  cases  arise  during  a  posterior  urethritis  or  after  excesses  in 
alcohol,  food,  coitus,  masturbation  and  exercise.  The  termination  is 
usually  complete  recovery  after  withdrawal  of  the  cause,  particularly 
improper  medication  and  instrumentation. 

Acute  Parenchymatous  Prostaiitis, — This  very  important  disease 
follows  mild,  severe  and  intense  courses  in  accordance  with  the  number, 
size  and  destructiveness  of  the  abscesses  and  the  complications.  Pain 
in  the  prostate  is  severe,  augmenting  with  the  progress  of  the  pus, 
throbbing  and  heavy  in  character,  often  referred  along  the  penis  and 
urethra  and  backward  into  the  lumbar  regions.  Obstruction  of  the 
rectum  is  marked.  The  urinary  symptoms  are  severe,  scalding  poUa- 
kiuria,  dysuria,  even  drop  by  drop  and  retention  by  edema.  The 
urethra  is  obstructed  to  the  catheter  even  to  10  or  12  French  and 
naturally  deviates  away  from  the  point  of  greatest  enlargement.  The 
rectal  symptoms  are  obstipation,  stools  compressed  to  "ribbons"  or 
scybala  and  the  gland  greatly  enlarged  into  the  rectum  as  a  general 
abscess  or  as  multiple  soft  foci  or  a  urethral  submucous  abscess,  difficult 
to  distinguish  positively.  The  sexual  symptoms  are  commonly  wanting, 
owmg  to  the  pain  which  inhibits  the  spinal  reflexes;  but  if  present 
they  are  scalding,  bloody,  purulent  emissions. 

The  systemic  sjTnptoms  are  those  of  intense  pus  focus  anywhere  in 
the  body,  with  active  absorption.  Typhoid  fever  is  not  imcommonly 
wrongly  suspected  as  present  in  these  cases  on  account  of  their  active 
septicemic  condition  and  prostration  and  may  be  disproved  only  by  the 
absence  of  the  Widal  reaction  in  the  blood  and  the  typhoid  bacilli  in 
the  blood  and  excreta.  The  symptoms  are  therefore  severe  and  often 
recumng  chills  rather  than  mere  chilliness,  fever  of  sudden  appearance 
and  wide  variations,  rapid  high-tension  pulse,  profuse  perspiration, 
depr^sion  and  a  septic  exhausted  appearance. 

The  termination  is  usually  spontaneous  or  operative  evacuation,  with 
prompt  positive  decrease  of  all  symptoms.  Natural  pointing  of  the  pus 
fim  the  line  of  least  resistance,  and  as  described  under  Pathology  may 
be  devious  and  unexpected,  leaving  behind  chronic  pockets,  sinuses  and 
urinary,  seminal  or  fecal  fistulse.  Death  from  septicemia  is  rather 
conomon  in  neglected  cases. 

In  general,  infection  of  the  prostate  is  a  serious  and  long-continued 
condition,  owing  to  the  complexity  and  delicacy  of  the  gland  itself  as 
shown  in  its  embryological  foundations  and  owing  to  its  direct  connec- 
tion with  the  posterior  urethra  which  is  in  itself  so  often  the  site  of 
chronic  infection. 
Diagnosis. — ^It  is  essential  to  determine  the  form  of  prostatitis  present. 
Acute  and  subacute  follicular  prostatitis  present  intense  invasion  of 
he  urethra,  in  their  histories,  with  rapid  extension  into  the  posterior 
K)rtion  and  with  signs  of  vesical  irritation,  active  and  persistent. 
Subacute  forms  are  the 'milder.  Local  symptoms  are  sensory,  vesical, 
exual  and  rectal,  subjectively,  with  a  tendency  to  focalize  in  the 
restate,  and  objectively  the  multiple  glass  tests  (without  use  of 
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catheter  in  the  bladder)  show  the  posterior  urethral  glass  and  the 
massage  glass  full  of  pus  and  prostatic  elements  through  muscular 
action  of  the  neck  of  the  bladder  and  the  urethra  and  by  the  compres- 
sion of  the  massage.  Through  the  rectum  all  signs  of  infection,  infil- 
tration and  obstruction  are  present.  Systemic  symptoms  are  those  of 
infection,  fever,  chill,  prostration  and  blood  count.  For  the  laboratory 
a  specimen  may  be  obtained  after  gentle  irrigation  of  the  anterior 
urethra  by  massage  followed  by  evacuation  of  the  bladder,  and  wiB 
contain  the  gonococcus  for  smear  and  culture  associated  with  maDV 
prostatic  elements.  This  complication  sometimes  gives  a  positive 
complement  fixation  test  early.  Treatment  by  securing  subsidence  of 
the  anteroposterior  urethritis  benefits  the  prostatitis  indirectly,  but 
direct  treatment  of  the  gland  with  massage,  rectal  irrigations  and 
sometimes  electrical  applications  proves  the  lesion. 

Acute  parenchymatous  prostatitis  duplicates  and  augments  all  the 
foregoing  symptoms,  and  develops  a  large  focus  of  pus  in  one  or  both 
lobes  or  the  gland  as  a  whole  with  characteristic  symptoms.  In  all 
forms  of  acute  prostatitis  urethroscopy  and  other  forms  of  instrumen- 
tation are  contraindicated. 

Gonococcal  Chronic  Prostatitis.— Differences  in  degree  mark  chronic 
catarrhal  from  chronic  suppurative  forms  as  tlieir  general  character 
is  much  the  same.   The  history  marks  the  catarrhal  cases  as  originating 
in  diatheses,  in  indiscretions  as  to  diet,  drinking  and  sexual  intercourse 
and  in  frequent  attacks  of  urethritis  which  leave  the  simpler  inflaiO' 
mation  behind  them  without  true  suppurative  prostatitis.    The  gon^ 
coccal  prostatites,  however,  have  a  record  of  one  or  more  definite 
invasions  of  the  organ,  with  follicular  (less  severe)  or  parench^mato^ 
(more  pronounced)  manifestations.     The  subjective  symptoms  al^ 
therefore  m  definite  or  marked  sensor^',  sexual,  vesical  and  rect^^ 
disturbance.     Leaking  from  the  urethra  during  defecation  contain^ 
mucus  or  pus  according  to  the  catarrhal  or  pyogenic  lesions.    Th^ 
objective  signs  comprise  the  findings  in  the  seven-glass  test  followed  bj^ 
laboratory  examination  and  the  conditions  of  tlie  prostate  on  bimanual 
pr  unimanual   examination.     Catarrhal   prostatitis   gives   universal 
softness,  follicular  prostatitis  contains  spots  of  softening,  with  purulent 
discharge  and  parenchymatous  prostatitis  has  one  or  more  large  points 
of  softenmg,  due  to  abscess.    The  periurethral  method  consisting  in 
passing  a  soft  woven  lisle  thread  or  silk  catheter  into  the  bladder  and 
examining  the  prostate  aroimd  it  should  be  employed  only  by  those  of 
great  skill  and  caution  in  obscure  cases. 

As  to  the  objective  signs,  Schlagintweit^  states  the  following  phe- 
nomenon: During  massage  of  the  prostate  the  patient  holds  below  the 
meatus  a  tumbler  filled  with  water,  in  order  to  catch  the  outflow  of  the 
secretion.  Droj)s  massaged  out  of  the  lower  portions  of  the  prostate  in 
the  immediate  neighborhood  of  the  anus  fall  from  a  height  from  5  to 
10  c.c.  to  the  surface  of  the  water,  where  they  dissipate  themselves  in 

1  Nitze-Oberlaender's  Ceiitralblatt,   1901,   p.   173. 
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so (arsstliey  consist  in  normal  thin  secretion  of  the  gland.  The  result 
iss  slifllit  opalescence  imparted  to  the  water  exactly  liJve  that  seen  in  the 
iiiinr  after  massage  of  the  prostate.  Those  drops  of  the  fluid  expressed 
nhich  cnntain  pus  sink  to  the  bottom  of  the  glass  as  thick  flocculent 
iHa»«,  The  drops,  however,  which  are  brought  away  from  the  upper 
pun  of  the  prostate,  which  have  subsequently  been  shown  to  arise  from 
ihrMiiiinul  vesicles,  cling  in  formed  condition  to  the  upper  level  of  the 
Mler  and  gradually  elongate  themselves,  in  accordance  witli  their 
ihiekncss  and  weight,  into  longer  or  shorter  mollusk-like  floating 
awuirs  or  vessels. 

Ohfrlaeiidcr  and  Kollniann'  say  that  the  surest  and  safest  diagnostic 
proof  of  prostatitis  is  the  microscopic  findings  in  the  secretion  expressed. 
Nomial  prostatic  secretion  consists  chiefly  of  masses  of  lecithin  kernels 
and  scattered  epithelial  cells.  The  secretion  of  prostatitis  contains  in 
mvrdance  with  the  severity  of  the  inflammation  admixture  of  pus  with 
the  iiiirniul  fluid  or  con.sists  of  pure  pus.  Seminal  crj-stals  and  amyloid 
bixiiesan-  not  constant  factors.  Spermatozoa  are  found  only  when  the 
iiciiiinal  \esicle3  and  the  ejaculatory  ducts  are  victims  of  the  iiiflamma- 
ti'i'i.  The  microscopic  findings  are  shown  in  the  normal  secretion  and 
t''  miW  and  severe  inflammation  of  the  glands.  The  laboratory  analysis 
«l>liiin«l  by  irrigation  of  the  urethra,  massage  of  the  prostate  and 
fntrif ligation  of  urine  embraces  bacteriology  for  the  gonococcus  and 
"tlicr  organisms  in  sterile  specimens  and  the  gonococcal  fixation  test. 
IV  treatment  usually  involves  easy  distinction  of  the  fact  of  prosta- 
titis and  of  one  form  from  another, 

Aft-Qnling  to  Voung'  the  relation  of  leukocytes,  pus  cells,  epithelia, 
'["cnnauJiEoa  and  bacteria  in  ex])res3ed  jirostatitic  fluid  is  the  deciding 
laeWr,  Thi.i  contribution  by  Young  is  fully  discussed  on  page  318, 
""<tfrihe  subject  of  chronic  prostatitis  iis  a  complication  of  posterior 
dironif  urethritis. 

^ttment  of  Gonococcal  Acute  and  Chronic  Prostatitis. — With  due 
i^ganl  to  significance,  this  complication  is  distinctly  major  because  it 
usually  involves  the  gland  deeply,  may  lead  to  ab.wrption  and  rheuma- 
twn,  and  not  infrequently  to  an  important  operation.  The  varieties 
*^  ffllieiJar  and  parenchymatous  prostatitis  are  considered  together 
liwaiise,  like  tlie  sympKims,  the  treatment  is  usually  one  of  differences 
in  dfgiee  only  and  not  in  kind. 

The  prophylaxis  is  only  concerned  with  the  same  measures  of  pre- 
wDtioii  available  in  all  other  compHeatioas  of  gonococcal  disea.se,  such 
a*  oiiitiun,  care,  conservatism  and  judgment  in  the  treatment  of  the 
•nliToposlerior  urethritis.  Moat  important  is  the  instrumentation  of 
ihe  urethra  during  the  di.sease.  In  doubt  it  had  best  be  omitted.  Like- 
wt«  the  physical  methods  especially  massage  and  electrotherapy  if 
hegun  too  early  and  carried  on  improperly  may  induce  a  follicular  or 
twrFnch>iuatous  involvement  otherwise  avoidable.     Abortion  in  the 
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strict  sense  cannot  be  accomplished  because  the  symptoms  of 
prostatitis  merge  indefinitely  with  those  of  the  urethritb. 

Curative  Treatment. — All  measures  are  founded  on  interpretation 
indications  and  proper  choice  and  application  of  the  various  ma 
at  command. 

The  essentials  of  management  are  described  in  Chapter  IX,  ps 
483,  on  General  Principles  of  Treatment. 

Of  physical  measures  in  acute  follicular  prostatitb  massage  is  caab 
indicated,  but  in  the  subacute  stages  is  valuable  and  in  the  chroi 
stages  is  advisable  for  emptying  the  acini  of  pus  and  thus  giving  the 
restorative  impulse.  In  parenchymatous  prostatitis  massage  is 
danger — by  extending  the  abscess  through  trauma.  A  chronic  absa 
with  sinus,  while  awaiting  operation,  may  be  temporarily  benefited  I 


Fia.  2S. — Rectal  examJiiBtiOD  a(  the  prostn1«.  The  patient  la  in  the  knee  or  1i 
ebeat  poature  on  the  table.  The  elbow  of  the  examinci  rests  on  the  side  of  hip  and 
body  gently  preases  the  band  deeply  into  the  perineum  while  the  finger  ia  rdazed 
tree  of  straiii  to  make  the  exploration  of  the  prostate  gland,  seminal  vesicles  and  li 


judicious  evacuation  and  absorption  from  it  thus  limited.  Mas: 
b  best  performed  with  the  bladder  full  and  the  patient  stooping  < 
a  chair  or  table.  The  well  lubricated  glove  index  finger  is  inserted 
the  rectum  while  the  forearm  is  supported  by  the  hip  for  penetra 
(Fig.  25).  The  ducts  of  the  gland  radiate  more  or  less  in  ord 
manner  from  the  colliculus  and  the  prostatic  fossettes.  All  pres 
should  therefore  be  exerted  from  the  lateral  borders  toward  the  ure' 
and  the  author  begins  at  the  lateral  border  and  at  the  base  of  the  gl 
and  then  steadily  passes  his  finger  toward  the  urethra  along  the  u] 
border,  then  on  the  same  side  a  centimeter  in  front  of  the  first  zone, 
then  a  similar  dbtance  in  front  of  the  second  zone  until  the  apex  o( 
g]and  is  reached.  Thus  one  lateral  lialf  is  completely  evacuated 
the  second  lateral  half  of  the  gland  is  treated  in  exactly  the  s 


(oanner.  Thus  the  anatnmical  structure  is  carefully  respected  and  the 
nurnial  plyslologj-  reasonably  imitated, 

'Hie  hydrotherapy,  locally,  during  the  acute  |jeriod  forbids  all 
ufrtlmil  iiiid  vesioil  irrigation  unless  acute  retention  of  urine  shall  have 
madf  [lie  gentle  passing  of  a  small  soft  rubber  catheter  necessary, 
Wliiif  the  catheter  is  in  situ  tlie  bladder  should  be  protected  against 
iiJcctioQ  by  irrigation.  Rectal  lavage  with  hot  water  tlirough  the 
double  eiirreDt  tube  and  with  hot  or  cold  w*ter  through  the  psychro- 
l>hiire  Hrid  the  ice-bag  to  the  perineum  with  protection  of  the  testicles 
Ufsinst  the  cold  and  to  the  suprapubic  region  are  comforting.  Very 
h(ii  ^iIting  baths  and  leeches  directly  decongest  the  deep  pelvic  cir- 
nJ«ion.  All  these  measures  quiet  the  hyperemia  and  disturbance  and 
Ihus  miiice  the  piiin,  irritabilitj',  reflex  sjinptoms  of  the  acute  and 
>ulj»cule  periods  but  are  of  little  value  in  the  chronic  stages.  General 
hMlrotherapy  is  of  little  importance  in  the  acute  period  but  otherwise 
in  tlw  sul»cute  and  especially  hi  the  chronic  stages.  Bodily  baths  and 
Tiirkiih  batlis  aid  in  elimination  of  the  septic  absorption  so  often  seen 
iu  the  recovery  after  ojjeration. 

The  application  of  light  through  its  heat  and  in  actiiue  power  in  acute 
"iisel  will  decrease  the  pain  and  in  the  chronic  stages  aid  in  resorption. 
It  requires  prolonged  application  by  the  patient  or  attendant  several 
liiKWa  (lay  ami  will  aid  the  other  methods,  but  is  of  itself  not  sufficient. 
lb  convniierce  of  use  makes  it  more  attractive  than  hydrotherapy. 

TV  electrotherapy  is  ob^ously  impossible  in  the  acute  period,  but 
^  applimble  during  the  late  subacute  and  chronic  stages.     Its  local 
nifMssre  chieflj'  rectal  by  the  high  vacuum  glass  electrode,  attached 
I"  the  negative  pole  of  a  standanl  multiple  plate,  high-speed,  static, 
elfctrical  machine  for  its  powerful  actinic  and  mild  j--ray  effects. 
In  pdastcut  infection  the  spark  gap  is  from  one-half  to  one  and  a 
h*lf  Indies  for  the  intensity  of  the  current,  five  to  ten  minutes  are  the 
utintion,  and  even,'  ntlier  day  at  first  and  then  longer  intervals  are 
the  Erequcncj-.    When  the  infection  is  cured  the  static  wave  current 
is  applied  through  the  metal   electrodes,  attached  to   the  positive 
pole  of  the  same  static  machine,  with  a  spark  gap  of  from  one  inch 
tM  SIX  iaches  for  intensity',  according  to  the  resistance  of  the  patient, 
with  twentj'  minutes  as  the  limit  of  duration,  and   with  alternate 
daj's  as  the  early  and  longer  intervals  as  the  later  frequency.     Easy 
TOiim  of  the  interruptions  by  the  spark  gap  is  the  standard.    Thus 
»rt  gained  alternate  physiological  tissue  contraction  and  relaxation  in 
»  TOvthat  is  not  possible  with  the  finger  in  massage.     Electrolysis 
thwiigh  galvanism  is  the  only  way  in  which  this  modality  may  be 
*Pplied  to  the  deep  urethra  with  the  copper  or  silver  tip  electrodes. 
Intensity  is  from  ;j  to  .5  milliamperes,  live  to  ten  minutes  are  the  dura- 
tion and  every  other  day  is  the  earlj'  frequency  followed  by  more 
eWended  uitervals.    The  positive  pole  is  attached  to  the  electrode  and 
the  current  induces  a  deposit  of  the  metal  in  the  tissues.    The  current 
sbould  be. turned  off  before  the  electrode  is  removed,  and  if  there 
Srenu  to  be  spasm  or  adhesion  the  polarity  should  be  reversed,  either 
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or  both  difficulties  are  corrected  by  loosening  of  the  electrode.  Ca.'ta- 
phoresis  cannot  be  carried  on  in  the  deep  urethra  because  an  electrode 
wound  with  cotton  cannot  be  introduced  there.  High-frequency  cur- 
rent of  Oudin  is  applied  to  individual  follicles  in  the  chronic  period 
through  the  urethroscope  as  detailed  under  that  subject. 

The  systemic  electrotherapy  is  available  for  stimulating  elimination, 
digestion,  circulation  and  the  nervous  system  as  discussed  under  t:fce 
paragraphs  devoted  to  systemic  application  in  the  electrical  treatme^nt 
of  acute  urethritis  on  page  281. 

Medicinal  measures  are  of  little  avail  in  the  acute  or  in  the  chroriLMr 
stages  by  s>'stemic  administration.    Sedatives  are  required  for  the  pa.  i]t* 
in  the  form  of  opium  suppositories,  codein  by  mouth  and  hj-podemc^*^ 
injections  of  morphin  for  the  urinary  disturbance  through  dilution  ax^" 
neutrality  of  the  urine  by  drinking  water  and  any  of  the  standa^^ 
prescriptions  already  stated,  and  for  the  sexual  irritation  by  instructi^^^ 
to  keep  the  bladder  and  the  rectum  empty.    The  pollakiuria  alwa^'* 
keeps  the  bladder  empty  in  the  acute  stages,  but  in  the  chronic  periocM^ 
such  directions  are  necessary.    The  rectal  distress  is  aided  by  th^^ 
foregoing  measures.    The  serotherapy  may  be  tried  in  the  acute  am^ 
avails  in  some  cases,  but  fails  in  many,  and  is  not  in  gonococcal  disea^^ 
the  magical  relief  which  it  is  in  diphtheria,  for  example.    In  general,  th^^ 
serum  tends  to  promote  passive  imnmnity  in  acute  conditions  and  th^ 
bacterin  to  establish  active  immunity.    The  latter  preparation  may 
be  autogenous  or  heterogeneous  and  is  of  more  service  in  the  chronic 
absorptive  conditions,  but  by  no  means  invariably  so.     Persistent 
use  with  other  means  secures  success,  and  the  negative  phase  must  be 
avoided  as  detailed  in  Chapter  IX  on  General  Principles  of  Treatment 
in  the  section  on  Serumtlierapy  on  page  512. 

The  mixed  bacterin  of  \'an  (  ott  is  often  very  ser\'iceable  in  cases 
having  the  mixt*<l  infection  and  active  abs()q)ti()n. 

The  local  administrations  arc  omitte<l  during  acute  follicular  pros- 
tatitis as  all  invasion  of  the  posterior  urethra  must  be  abandoned  until 
the  declining  pcricnl  is  well  established.  Irrigation  of  the  bladder  after 
catheterization  for  acute  retention  and  rctrojwtion  of  the  urethra, 
with  the  antiseptic  contents  of  the  bladder  as  part  of  this  process,  is 
an  exc*eption  of  this  nilc.  Instillations,  at  first  with  the  soft-rubber 
catheter  and  later  with  the  Hangs  syringe  sound  or  the  Keyes-Ultzmann 
syringe,  with  very  dilute  and  then  slowly  ascending  standard  solutions, 
are  valuable,  but  often  reach  onlv  the  surface  of  the  mucosa  and  not 
the  depths  of  the  follicles.  They  may  he  calk^l  "  blanket  applications" 
in  covering  a  large  area  without  definite  localization  or  ixMietration. 
Later  in  the  chronic  stage,  applications  of  astringents  and  antiseptics 
to  individual  follicles  through  the  urethroscope  are  g<M)<l,  as  discussed 
under  this  subject. 

In  the  acute  and  chronic  parenchymatous  pn)statitis  local  medica- 
tion is  practically  fruitless,  l)(»cau.s(»  the  abscess  is  dwp  under  the 
mucosa  beyond  their  reach. 

Xonoperative  surgical  measures  arc  a<lvisal)le  and  serviceable. 
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Acvie  Follicular  Prostatitis. — For  retention  of  urine,  catheterization 

\s  foremost,  with  a  soft-rubber  catheter,  which  should  be  tied  in  order 

to  avoid  frequent  invasion  of  the  viscus.    In  the  later  chronic  period 

uvstillations  and  retrojections,  as  already  discussed,  are  noted.    The 

author's  irrigating  sound  is  of  special  service  when  dilatation  becomes 

indicated,  because  it  combines  retrojection  with  it  at  one  passage  of 

the  instrument.    Similarly  the  Bangs  instillating  sound  may  be  used 

for  focal  medication  and  for  mild  massage,  with  the  instrument  in 

place,  but  only  in  chronic  follicular  cases.    The  Kollmann  irrigating 

and  nonirrigating  dilators  are  also  available,  but  only  with  the  greatest 

possible  gentleness  and  in  the  latest  period  of  the  disease  always 

without  any  reactions. 

Parenchynrntmis  Prostatitis. — All  these  methods  are  of  avail  only 
in  the  postoperative  stage,  when  the  chronic  urethritis  associated 
with  the  prostatitis  requires  treatment  of  the  mucosa. 

Operatire  Procedures. — ^These  are  chiefly  urethroscopic  measures  and 
open  operation. 

Chronic  Follicular,  Prostatitis. — ^^fhe  operative  steps  in  this  lesion  are 
chiefly  applications  through  the  lU'etliroscope  of  astringents  and  caus- 
tics to  the  mucosa,  the  high-frequency  current  of  Oudin  and  evacua- 
tion by  incision  with  the  long  scalpel  of  individual  acini.  Instillations 
through  long  needles  attached  to  a  h^-pcxlermic  barrel  may  be  tried. 

The  chief  field  of  operation  is  in  acute  parenchvTnatous  prostatitis 
having  one  or  more  distinct  abscesses  or  an  old  abscess  either  with 
chronic  discharge  or  frequent  relapses  of  acute  attacks  with  repeated 
rupture  into  the  urethra  or  even  externally. 

The  technic  of  operation  is  simple  for  cases  with  pus  present  to  the 
examining  finger  by  the  enlargement,  tension  or  fluctuation,  or  with 
pus  mdicated  by  severe  absorption  closely  simulating  typhoid  fever, 
^th  which  they  are  sometimes  confounded  during  the  first  few  days. 
Equipment  is  the  same  as  in  external  urethrotomy  with  a  guide,  and 
the  preparation  of  the  patient  is  that  usual  for  any  major  operation  and 
of  the  field  by  any  recognized  method,  of  which  none  is  better  than 
tincture  of  iodin,  provided  the  scrotiun  is  not  thickly  coated.    Anes- 
thesia is  by  choice  general  on  accoimt  of  the  imcertainties  of  the  deep 
dissection,  but  may  be  spinal  in  occasional  cases,  and  rarely  local 
because  the  inflammation  makes  the  instillation  so  painful.    Posture 
is  exaggerated  lithotomy  and  general  landmarks  are  the  rectum  behind, 
base  of  scrotum  in  front,  with  its  raphe,  the  tuberosities  of  the  ischia 
and  the  urethra  made  prominent  by  the  author's  irrigating  sound. 
The  incision  should  leave  the  urethra  intact  and  be  made  over  the 
prominence  of  the  swelling  in  unilateral  cases  and  over  each  swelling 
in  bilateral,  discrete  cases,  exactly  as  in  bilateral  cowperitis  and  over 
the  abscess  as  a  whole  in  bilateral  confluent  cases.    Its  form  may  be 
straight  and  oblique,  horizontal  or  curvilinear,  as  in  perineal  prosta- 
tectomy.    The  horizontal  incision  is  to  be  preferred  when  possible 
because  it  most  conserves  the  muscular  structures  of  the  perineum, 
^pes  longest  for  drainage  and  is  in  general  parallel  with  the  prostatic 
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ducts.    The  superficial  field  is  the  perineal  skin,  fat  and  fascia  and 
avoids  the  muscles  as  far  as  possible  by  blunt  dissection  to  the  lower 
surface  of  the  gland,  which  is  the  deep  field.    If  pus  is  not  apparent  io 
the  finger  an  aspirating  needle  will  locate  it,  upon  which  as  a  guide 
the  straight  blade  sharp  point  bistoury  is  entered  and  the  prostate 
divided  to  the  limit  of  the  skin  incision.    The  finger  in  the  wound  now 
explores  the  cavity  of  the  gland  for  other  foci  and  gently  breaks  them 
into  the  main  pocket.    The  rounded  tip  of  a  velvet  eye  catheter  is 
passed  into  the  wound  for  irrigation  and  stitched  to  the  skin  for 
drainage  combined  with  one  or  more  cigarette  drains  which  with 
external  dressing  and  a  good  T-binder  still  all  hemorrhage.    No  suture, 
of  the  wound  should  be  necessar>'.    If  no  pus  is  located  free  incision  is 
warranted  as  a  relief  of  hx^jeremia  and  absorption.    Pus  will  appear  i 
in  such  a  wound  quite  regularly  after  a  day  or  two.  i 

The  disapproved  methods  are  puncture  of  the  abscess,  with  trocar 
and  cannula,  through  either  the  perineiun  or  the  rectum,  because   i 
neither  route  nor  instrument  gives  adequate  drainage,  and  the  rectum   i 
becomes  infected  with  the  gonococcus  and  the  abscess,  with  the  4o» 
of  the  bowel,  notably  the  Bdcillus  coli  communis. 

Immediate  Aftertreatvient. — Irrigation  of  the  bladder  is  ad\Tsable 
through  the  author's  tunneled  and  grooved  sound,  used  as  a  guide 
before  its  removal,  and  observation  and  change  of  the  dressing  for 
undue  drainage  or  oozing,  and  remote  aftercare  is  removal  of  the 
drainage  tube  in  from  three  to  five  days  and  of  the  cigarette  drains 
in  from  five  to  ten  days  when  the  patient  begins  to  get  up.  Standard 
muring  and  diet  are  the  rule.  When  the  wound  has  practically  healed, 
cautious  attention  to  the  posterior  urethritis  should  be  begun  and  prose- 
cuted with  great  judgment  in  order  not  to  offend  the  recovering  gland 
again. 

Cure, — Cure  is  not  possible  for  entire  restitution  in  the  pathologicil 
sense,  but  relief  from  all  symptoms  and  restoration  to  nearly  norma* 
physiology'  is  usual  in  the  symptomatic  aspect.  Return  of  the  urethral 
mucosa  to  absolute  normal  probably  rarely  occurs.  Perhaps  mofl^ 
important  of  all  is  relief  from  infectiousness  in  both  the  follicular  and 
the  parenchimatous  forms,  thus  constituting  bacteriological  cure — a 
most  important  sociologic  matter,  because  the  prostate  is  copiously 
and  directly  related  with  the  production  of  the  semen. 

SEMINAL  VESICULITIS  OR  SPERMATOGTSTITIS. 

Occurrence. — Infection  or  affection  of  the  seminal  vesicles  as  i 
complication  of  any  urethral  condition  is  a  rare  occurrence  except  ii 
posterior  suppurative  and  especially  posterior  gonococcal  uretluitis 
of  which  the  latter  is  taken  as  the  type. 

Etiology. — It  may  appear  during  acute  disease  or  during  an  exacer 
bation  of  chronic  disease  or  simply  in  the  course  of  the  latter,  inducec 
by  an  exciting  cause.  Seminal  vesiculitis  has  as  exciting  causes  direc 
extention  of  infection  by  the  gonococcus  from  a  posterior  urethriti 


SSMJNAL  VESICULITIS  OR  SPERMATOCYSTITIS  127 

ihimigh  the  ejaculatorj'  ducts  as  they  emerge  through  the  colliculus 
souiimlis  nearly  at  the  midpoint  of  the  prostatic  urethra.  The  pre- 
(iisp(^g  causes  are  lowered  local  resistance  through  other  forms  of 
uiethrilis,  notably  catarrhal  and  diathetic  lesions,  tlirough  congestion 
uf  uiasturhation  and  venereal  and  dietetic  excess,  and  through  infiam- 
matiou  augmented  by  traumatism  from  catheters,  sounds,  urethro- 
JTOpra,  instillation^,  irrigations  and  the  like.  The  most  potent  con- 
inbiiting  cause  is  coitus  or  masturbation  during  a,  posterior  gonococcal 
Jinmic  urethritis, 

TiriMieB, — Seminal  vesiculitis  is  recognized  under  the  following 
(onus,  primary  and  secondarj' as  to  occurrence;  unilateral  and  bilateral 
u  to  situation;  acute,  subacute  and  chronic  as  to  course;  catarrhal, 
iuppuiative,  gonococcal  and  tuberculous  and  with  and  without 
occiiiaiou  of  the  ducts,  as  to  pathology.  Chronic  seminal  vesiculitis 
Woags  to  the  general  subject  of  chronic  disease  in  later  chapters  on 
pf«e318. 

The  primary.'  seminal  vesiculitis  is  of  verj-  rare  occurrence,  except  in 
tuberculosis,  with  which  this  work  is  not  directly  concerned  except 
mention  and  differentiation.  On  the  other  hand  the  secondary  seminal 
v«iculitis  is  very  common,  associated  with  and  complicating  posterior 
(wmcoccal  urethritis.  Tlie  catarrhal  form  and  the  suppurative  form 
w  more  commonly  the  terminal  stage  of  the  gonococcal  condition 
tlin  resential  lesions.  As  in  all  other  glandular  complications  of  gono- 
coccal origin  the  ducts  may  be  occluded  or  not  leading  respectively 
fialisoess  formation  or  severe  infection,  with  constant  drainage  of  pus 
nto  tip  urethra.  Any  form  of  spermatoejstitis  may  be  unilateral  or 
hiliteral,  with  a  tendency  toward  double  involvement,  with  one  vesicle 
the  more  actively  diseased. 

PidMlogy. —  Acute  Spermatoeystitis. — Acute  spermatoeystitb  with- 
out retention  is  in  essence  a  gonococcal  invasion  of  the  seminal 
Uwiiier,  with  a  stage  of  invasion,  estabhshment  and  termination, 
Kwctly  as  in  urethritis.  The  cavity  of  the  vesicle  after  the  congestive 
iMJons  of  the  invasion  are  over  is  filled  with  pus  containing  desqua- 
mated epithelium,  blood,  pus  cells  and  other  detritus.  At  some  points 
the  pucess  is  deeper  than  elsewhere.  After  temporary  distention  the 
contents  are  evacuated  into  the  urethra  and  the  process  renews  itself. 
Thewhole  process  may  be  temporary  or  in  part  permanent,  respectively 
*itli  full  or  partial  recovery. 

The  pathology  of  acute  sperviatocysUtis  with  retention  is  that  of  a 
locali^etl  abscess,  more  or  less  destroying  the  seed  sac  as  a  whole  and 
attending  frequently  into  the  surrounding  tissues  and  pointing  in 
•Iniost  any  direction,  ilownward  through  the  perineum  to  the  skin, 
forwarti  into  the  urinary  bladder,  backward  into  the  rectum  and  upward 
Btn  ibe  peritoneal  cavity  as  a  rare  occurrence. 

The  pathology  of  chronic  apermatocystilUi  depends  on  the  initial 
variety.  If  there  has  been  no  retention  the  chronic  inflammatorj- 
changes  in  the  gland  and  its  duct  continue  with  persistent  or  relapsing 
diwharge. .  The  gland  is  often  converted  into  an  indolent  pocket,  in 
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of  prostatic  elements,  provided  the  prostate  is  little  or  not  affected 
and  the  vesicles  predominately  or  solely  involved. 

The  systemic,  subjective  and  objective  symptoms  of  acute  spennato- 
cystitis  without  retention  are  similar  to  those  in  prostatitis:  chill  or 
chilliness,  fever  from  100^  to  105^  F.,  malaise,  nausea  and  vomiting* 
depression,  prostration  and  loss  of  sleep.  A  feature  of  this  complica- 
tion is  a  tendency  toward  absorption,  leading  especially  to  artliritic 
and  allied  conditions,  so  that  one  might  clinically  say  that  there  are 
two  tj'pes:  cases  with  absorption  and  cases  without  absorption.  The 
fever  is,  moreover,  apt  to  be  of  the  so-called  urinarj-  or  urethral  type, 
easily  provoked  by  examination  of  the  vesicles,  suddenly  showing  great 
height,  delirium,  anuria  and  prostration.  It  is  therefore  important 
to  proceed  with  the  greatest  possible  gentleness  in  the  objective 
examination. 

The  s>Tnptomatolog>'  of  subacute  spermniocystiiis  without  retention 
duplicates  the  foregoing  description  in  kind  but  much  less  in  degree. 

The  sjTiiptom-complex  of  acui%  seminal  resictditis  with  retention, 
otherwise  called  abscess  of  the  seminal  vesicles,  augments  all  the  fore- 
going conditions  and  a<lds  the  presence  of  the  abscess  itself,  which 
may  involve  the  see<l  sac  alone  or  the  surn)unding  structures  also* 
leading  to  more  or  less  total  destruction  of  the  organ  and  penetratioo 
of  the  pus  as  set  forth  under  the  subject  of  pathology'.    Eadi  su(J* 
sequel  has  its  own  obvious  train  of  sNinptoms,  due  to  the  pocket,  sinu^ 
or  fistula  left  behind,  either  seminal,  urinary  or  fecal.    Abscess  of  th^ 
seminal  vesicle  is  always  the  source  of  the  absoq)tive  conditions  pn^ 
viously  spoken  of.     It  has  another  i)eculiar  feature  in  that  pressurr 
of  the  abscess  may  obstruct  the  uret(T  and  cause  distinct  symptoms  of 
colic.   This  is  more  ai)t  to  be  the  cause  of  renal  colic  than  is  the  drainage 
of  the  seminal  vesicle  contents  spoken  of  by  Reliquet.^ 

ITie  termination  of  all  forms  of  acute  seminal  vesiculitis  begins 
usually  in  one  or  two  we(»ks  after  full  establishment.  Recover}'  and 
resolution  occur  in  mild  casc»s,  much  damage  rather  than  little  damage 
is  seen  in  st^vere  cases  and  total  destniction  in  absct»sses  of  the  sacs. 
Both  sides  are  usually  involvt»d.  of  which  one  may  recover  and  the  other 
not  or  both  be  damaged  the  one  more  dtrply  than  its  fellow.  The 
bumiwing  of  pus  in  abscess(»s  with  i>eriv(»sirular  a>mplications  often 
tenninates  in  chn>nic  ])ockets.  sinusi»s  and  fistuhp  in  the  ischiorectal 
fossa,  rectum,  bladder  and  ])erin('um.  Semen  is  an  element  in  the 
fistula  no  matter  where  it  empties  and  shoukl  therefore  always  be 
looker!  for  in  sus|M'('t(Kl  cases,  asscKMattnl  with  urinary  or  fecal  connec- 
tions. Rupture  of  the  ahs<*('ss  into  the  peritoneum  and  septicemia 
have  l)een  note<l  in  fatal  cases.  Myositis,  tenosynovitLs  and  arthritis 
and  c»tluT  signs  of  absori)ti()n  may  also  occur,  and  do  occur  rather  more 
fnKjutiitly  with  seminal  v(»siculitis  than  with  any  other  gonoocccal 
manifestation.  I'retrral  pain,  owing  to  the  relations  Vn^tween  the  ureter 
and  the  ampulla  of  the  vas  and  the  vesicle  on  each  side  of  it  and  arising 

'  I»c.  rit. 
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om  nervous  irritation.  The  sexual  s^inptoms  are  frequent  erections 
nd  seminal  emissions,  accompanied  by  blood  and  the  colic  just  spoken 
f ,  which  is  a  more  common  cause  of  the  colic  than  drainage  of  the  pus. 
The  local  objective  symptoms  of  acute  spermatocystitis  without 
^tention  had  best  be  obtained  on  a  full  bladder.  Definite  knowledge 
)f  the  anatomical  position  of  the  parts  is  necessary.  Above  the  pros- 
tate, near  the  angle  of  each  lateral  lobe,  lie  the  common  ejaculatory 
ducts  formed  by  the  confluence  of  the  vas  deferens  with  its  ampulla 
nearest  the  middle  line  with  the  duct  of  the  seminal  vesicle,  most 
laterally  close  to  the  i>elvic  wall.  In  the  angle  between  the  ampulla 
and  the  seminal  vesicle  is  the  ureter,  usually  out  of  reach  in  health 
unless  the  examining  finger  is  unusually  long  and  the  bladder  highly 
distended.  From  without  inward  the  structures  are  therefore  high 
up,  the  seminal  vesicle,  ureter  and  ampulla  and  low  down  the  duct  of 
the  vesicle  and  the  outlet  of  the  ampulla  uniting  into  the  common 
ejaculatorj^  duct.  In  order  to  reach  the  vesicle  the  finger  should  be 
passed  to  the  angle  of  the  prostata  and  then  as  far  upward  and  out- 
ward to  the  pelvic  wall  as  possible.    This  manipulation  will  never  fail. 

One  or  both  vesicles  and  invariably  the  one  more  than  the  other  will 
be  found  hot  and  tender,  tense  and  elastic  or  fluctuating.  Even  gentle 
touch  often  causes  sudden  flow  of  the  contents  into  the  urethra,  which 
the  patient  announces.  Urinalysis  shows  all  glasses  filled  with  pus. 
The  author's  seven-glass  test  is  important.  The  first  three  glasses 
from  a  full  bladder  are  accepted  as  reasonably  indicative  of  the  urethral 
contents;  gentle  massage  of  the  vesicles  will  be  followed  by  great 
increase  in  the  pus  of  the  sixth  and  seventh  glasses,  containing  rather 
clearly  the  separated  pus  of  each  seminal  vesicle.  The  fifth  glass 
contains  the  prostatic  secretion.  A  catheter  carefully  passed  eliminates 
the  bladder  in  the  fourth  glass.  Thus  most  pus  will  be  in  the  first  and 
second  urethral  glasses  and  in  the  sixth  and  seventh  or  seminal  vesicle 
glasses  and  least  pus  in  the  third  glass  in  the  average  case,  unless  the 
IHostate  is  greatly  compromised 

Phosphaturia  from  the  constant  leakage  of  semen  into  the  urethra 
is  sometimes  seen,  especially  in  the  first  glass  and  massage  seminal 
vesicle  glasses,  thus  distinguishing  it  as  a  local  and  not  a  renal  phos- 
phaturia. 

These  facts  should  make  a  diagnosis,  but  the  exploratory  needle 
may  be  used — not  advisedly,  except  in  verj-  skilled  hands.  The  routes 
we  two:  through  the  rectum,  which  is  to  be  condemned  on  account 
of  the  danger  of  infection  and  fistula  and  through  the  perineum,  which 
is  the  safer,  under  the  following  technic:  The  skin  may  be  nicked  with 
I  scalpel  in  the  perineum  about  one  inch  (3  cm.)  anterolaterally  from 
he  anus,  and  then  with  the  finger  in  the  rectum  as  a  guide,  the  needle 
I  entered  and  directed  upward,  outward  and  slightly  forward,  passing 
le  prostate  along  the  finger,  which  should  be  on  the  lower  part  of  the 
»sicle.  A  specimen  thus  obtained  should  be  microscopically  examined. 
The  microscopic  diagnosis  displays  pus,  detritus,  spermatozoa,  gono- 
cci  and  its  allies,  and  should  never  be  omitted.  Its  feature  is  paucity 
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of  prostatic  elements,  provided  the  prostate  is  little  or  not  affected 
and  the  vesicles  predominately  or  solely  involved. 

The  systemic,  subjective  and  objective  symptoms  of  acute  spermato- 
cystitis  without  retention  are  similar  to  those  in  prostatitis:  chill  or 
chilliness,  fever  from  100°  to  105°  F.,  malaise,  nausea  and  vomiting; 
depression,  prostration  and  loss  of  sleep.  A  feature  of  this  complici- 
tion  is  a  tendency  toward  absorption,  leading  especially  to  arthritic 
and  allied  conditions,  so  that  one  might  clinically  say  that  there  m 
two  types:  cases  with  absorption  and  cases  without  absorption.  Tie 
fever  is,  moreover,  apt  to  be  of  the  so-called  urinary  or  urethral  type, 
easily  provoked  by  examination  of  the  vesicles,  suddenly  showing  great 
height,  delirium,  anuria  and  prostration.  It  is  therefore  important 
to  proceed  with  the  greatest  possible  gentleness  in  the  objective 
examination. 

The  symptomatology  of  subacute  spermafocystitw  without  reteniiiM 
duplicates  the  foregoing  description  in  kind  but  much  less  in  degree. 

The  symptom-complex  of  acuB  seminal  vesiculitis  with  rdeiSok^ 
otherwise  called  abscess  of  the  seminal  vesicles,  augments  all  the  fore- 
going conditions  and  adds  the  presence  of  the  abscess  itself,  whki 
may  involve  the  seed  sac  alone  or  the  surrounding  structm^  ala^ 
leading  to  more  or  less  total  destruction  of  the  organ  and  penetratioii 
of  the  pus  as  set  forth  under  the  subject  of  patholog>'.  Each  sud 
sequel  has  its  own  obvious  train  of  symptoms,  due  to  the  pocket,  sinus 
or  fistula  left  behind,  either  vSeminal,  urinary  or  fecal.  Abscess  of  the 
seminal  vesicle  is  always  the  source  of  the  absorptive  conditions  pre- 
viously spoken  of.  It  has  another  peculiar  feature  in  that  pressure 
of  the  abscess  may  obstruct  the  ureter  and  cause  distinct  symptoms  of 
colic.  This  is  more  apt  to  be  the  cause  of  renal  colic  than  is  the  drainage 
of  the  seminal  vesicle  contents  spoken  of  by  Reliquet.^ 

The  termination  of  all  forms  of  acute  seminal  vesiculitis  b^ins 
usually  in  one  or  two  weeks  after  full  establishment.  Recovery  and 
resolution  occur  in  mild  cases,  much  damage  rather  than  little  damage 
is  seen  in  severe  cases  and  total  destruction  in  abscesses  of  the  sacs. 
Both  sides  are  usually  involved,  of  which  one  may  recover  and  the  other 
not  or  both  be  damaged  the  one  more  deeply  than  its  feUow.  The 
burrowing  of  pus  in  abscesses  with  perivesicular  complications  often 
terminates  in  chronic  pockets,  sinuses  and  fistulee  in  the  ischiorectal 
fossa,  rectiffli,  bladder  and  perineum.  Semen  is  an  element  in  ih 
fistula  no  matter  where  it  empties  and  should  therefore  always  te 
looked  for  in  suspected  cases,  associated  with  urinary  or  fecal  connec- 
tions.  Rupture  of  the  abscess  into  the  peritoneum  and  septicemil 
have  been  noted  in  fatal  cases.  Myositis,  tenosynovitis  and  arthriti 
and  other  signs  of  absorption  may  also  occur,  and  do  occur  rather  mor 
frequently  with  seminal  vesiculitis  than  with  any  other  gonoococi 
manifestation.  Ureteral  pain,  owing  to  the  relations  between  the  uicb 
and  the  ampulla  of  the  vas  and  the  vesicle  on  each  side  of  it  and  aii^ 

•  Loc.  cit. 
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in  the  pressure  and  obstruction  of  the  distention  and  i>erivesicular 
infiltration,  is  often  a  later  sequel  in  severe  cases. 

Complicatioiis. — ^The  complications  of  acute  seminal  vesiculitis  are 
lather  the  lesions  with  which  it  is  commonly  associated — namely, 
funiculitis,  epididymitis,  orchitis  usually  making  one  and  the  same 
dinical  picture  and  prostatitis  generally  the  condition  to  which  it  is 
secondary.  Intense  funiculitis  may  cause  peritoneal  s^inptoms  along 
its  course  from  the  base  of  the  bladder  upward,  forward  and  outward 
to  the  deep  abdominal  ring,  and  if  it  were  not  for  the  obvious  local 
infection  appendicitis  might  be  suspected. 

Diignosis. — The  two  general  forms  of  this  lesion  must  be  remembered 
and  distinguished. 
Actde  seminal  tesiciditis  without  retention  implies  a  vicious  antero- 

i    posterior  infection  of  the  urethra,  in  its  history,  with  intense  involve- 

[  ment  of  the  posterior  portion  of  the  tube  and  often  combined  with 
prostatic  and  testicular  lesions,  even  overshadowing  symptoms  from 
the  seed  sacs  themselves.  The  local  subjective  sxinptoms  are  absent 
or  merge  with  those  of  the  other  sexual  glands,  such  as  the  prostate, 
or  are  otherwise  sensory,  urinary,  sexual  and  rectal  showing  intense 
imtation.  Objectively  are  found  enlargement  of  one  or  both  sacs  and 
signs  of  infection  with  infiltration,  swelling,  pus  formation  and  peri- 
vesicular  invasion.  Systemic  symptoms  are  those  of  severe  infection 
It  any  other  point  of  the  body.  Although  at  first  seminal  vesiculitis 
seems  to  give  less  absorption  than  prostatitis,  in  the  end  it  leads  much 
more  frequently  to  arthritis  and  similar  remote  complications.  Irriga- 
tion of  the  urethra  followed  by  massage  of  the  vesicles,  with  careful 
tvoidance  of  the  prostate,  develops  characteristic  contents  for  the 
laboratory-.  By  repeatmg  this  test  at  different  sittings  a  specimen 
fcom  each  sac  may  be  obtained  with  reasonable  distinction  between 
the  two.     Microscopic  features  display  pus,  detritus,  spermatozoa, 

J  gtmococci  and  its  allies.  Its  feature  is  paucity  of  prostatic  elements, 
provided  the  prostate  is  not  massaged  in  securing  the  specimen  and  is 

I  itself  much  less  involved.  Treatment  of  the  urethritis,  as  in  other 
complications,  tends  to  benefit  this,  but  the  local  measures  of  massage 
lad  similar  procedures  have  a  direct  influence.  Direct  treatment  of 
the  vesicles  should  not  be  undertaken  until  the  subacute  stage  has 
kng  been  established. 

Acute  seminal  Tesicvlitis  with  retention  is  a  fully  established  abscess 
rfthe  seed  sac  and  offers  all  the  intense  forms  and  kinds  of  symptoms 
JBst  described,  but  much  increased.  Rectal  examination  presents  a 
tense  or  fluctuating  mass  and  widespread  perivesiculitis.  If  external 
Jtxptme  has  occurred,  exploration  of  the  sinus  with  the  probe  along  the 
ftctal  finger  is  advised  and  final  in  its  proof.  Surgical  evacuation  of 
fte  abscess,  as  yet  unruptured  or  after  rupture,  will  reach  the  cavity 
rf the  destroyed  sac  and  dispel  any  doubt  of  the  lesion. 

Differential  Diagnosis. — Differential  diagnosis  respects  tuberculosis 
and  neoplasm  in  the  following  general  terms: 
Tubercuhms  differs  from  gonococcal  spermatocystitis  in  the  history 

oi  other  foci,  as  in  the  lungs,  joints,  kidneys  or  urine,  in  the  symp- 
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toms  of  pus,  less  common,  of  blood  more  frequent  in  the  early  stages, 
and  wasting  manifest  in  the  later  stages;  in  more  pain  of  nagging  cImu^ 
acter  and  in  the  presence  of  nodes  and  nodules  which  are  tender  not 
only  in  the  vesicle  but  in  the  prostate,  ampulla  of  the  vas,  the  vas  in 
the  groin  and  scrotum  and  epididymis  on  one  or  both  sides,  in  its 
painful  seminal  emissions  and  in  signs  of  tuberculosis  in  the  bladder 
and  posterior.  iu*ethra  on  cystoscopy  and  urethroscopy.  .  The  labon- 
tor>'^  discovers  no  gonococei  on  smear  and  culture  but  the  bacillus  of 
tuberculosis,  verified  by  animal  inoculation.    There  is  no  gonococol 
complement  fixation  reaction,  but  often  the  tuberculin  reaction.    Pus 
in  the  specimen  is  often  less  prominent  and  blood  more  prominent 
Treatment  by  the  standard  methods  of  management  and  support 
against  tul)erculosis  are  of  avail.    Serotherapy  with  tuberculin  and 
other  bacterins  is  often  of  advantage,  while  open  invasion  of  the 
vesicles  is  undertaken  with  caution  because  the  wound  often  beconacs 
infected  widely  and  siiuises  which  never  heal  may  result. 

Neoplastic  differs  from  gonococcal  spermatocystiiis  in  having  a  very 
dubious  history  of  no  infection  with  the  gonococcus  and  no  tubercu- 
losis in  the  kidnevs  or  elsewhere  in  the  bodv;  in  its  unilateral  situation; 
in  its  early  indefinite  or  absent  symptoms  of  dragging  and  discomfort, 
of  irregular  bleeding  with  or  without  seminal  emission  or  coitus,  and 
of  tendency  to  painful  erections;  in  its  ncxles,  at  first  discrete  then  with 
progressing  infiltration,  with  little  or  no  ])us  but  more  blood  on  pres- 
sure, and  finally  with  involvement  of  the  whole  region.  The  author's 
seven-glass  test  will  secure  a  specimen  from  the  diseased  vesicle  in 
glass  seven,  fn)m  which  the  diagnosis  may  be  possible,  provided  tumor 
cells  ap})ear  in  the  exudate.  The  bloody  character  of  the  tubercle 
bacillus  tends  to  show  that  the  disease  is  not  tuberculosis.  Cystoscopy 
is  negative  early,  but  later  the  bladder  is  deformei^l  by  the  prominence 
of  the  tumor  and  engorgement  of  the  blocxlvessels,  and  may  ulcerate 
by  direct  contiguity.  Urethroscopy  in  the  invasion  is  negative,  but 
blo(Kl  may  be  discharged  from  the  vesicle  on  pressure,  with  little  pus  at 
first,  then  much,  associateil  with  detritus  from  one  side.  The  labora- 
tory- rules  out  the  tubercle  bacillus  and  the  gonococcus,  the  tuberculin 
reaction  and  the  gonococcal  complement  fixation  test.  Si)ecimens 
contain  pus,  blood,  detritus,  epithelia  and  sometimes  shreds  of  tissue 
establishing  the  diagnosis.  Treatnu^nt  if  done  early  removes  tb 
affected  vesicle  and  proves  the  diagnosis,  anatomically  coiLsidered;  i 
done  late  the  spi^cimen  tiiken  does  likewise. 

Calculous  differs  from  gonococcal  s])ennatotesiculitis  in  having  litt 
or  no  history  or  one  similar  to  that  of  the  complication  without  retei 
tion;  hi  its  s}Tnj)tonis  of  s])ermatic  colic  on  the  effort  to  evacuate  tl 
vesicle  during  orgasm,  omission  or  massage,  due  to  the  tempora: 
plugging  of  the  duct  or  moving  of  the  calculus  about  in  its  pockc 
in  its  pain  milder  but  comparal)le  to  that  of  bladder  calculus,  situat 
in  or  referred  to  the  testicle  or  penis,  the  rectiun  or  perineum  and  t 
sacral  or  lumbar  region;  in  its  dull  discomfort,  histead  of  pain  due 
irritation  bv  the  stone  and  evoked  bv  a  full  rectum  or  bladder  and  th 


rvsojatioii  and  by  massage.  Rectal  examination  detects  the  stone 
ainl  secures  a  specimen  of  the  pus.  Urethroscopy  is  negative  unless 
ihr  iluct  is  iuilaitied  or  pus  presents  in  the  fie!<l  on  pressure.  The 
senTi-glMSs  teat  of  the  author  will  show  one  \'esicle  diseased  and  the 
other  Bomial.  T\\e  laboratory  proves  the  absence  of  tubercle  bacillus 
and  the  gonococcus,  the  tuberculin  reaction  and  the  gonococeai  fixa- 
uo  test,  but  shows  pus  and  blood  cells,  mucus  and  detritus  from  the 
lifected  organ.  Tpeatraent  with  hot  aitz  baths  and  rectal  irrigations 
<i»i  inediriiial  sedatives  relieve  the  sjTiiptoms  as  in  any  other  form, 
while  exposure  of  the  vesicle  and  removal  of  the  stone  finishes  the 
iliogiiosts, 

Cbioiiic  Seminal  Vesicolitis.— Chronic  seminal  vesiculitis  repeats 
^r  sliiry  cf  severe  and  complicated  attacks  in  the  history  of  gono- 
iwal  urethritis  or  in  that  of  a  single  intense  attack  without  cure 
imiHitb  relapses  of  discharge.  The  actuality  of  or  tenrlency  to 
ahsiirptive  signs  is  almost  essential. 

Ill  ehmilr  spennatocystitis  jcUhout  retention  insistent  discomfort  and 
mD-sckmsness  of  the  perineal  zone  without  real  pain  is  the  cliief  com- 
pUim.  adding  variable  frequency  of  urination,  much  discharge  of  pus 
ill  fJwiips,  slugs  and  strings  and  expression  of  semen  and  pus  during 
ilefwalion.  Almost  uncontrolled  sexual  excitement  and  seminal 
enissions  niixetl  with  pus  and  blood  are  not  uucommon. .  Objectively, 
tte  Vesicle  on  one  or  both  sides  shows  enlargement  with  prominence, 
thickening  with  sclerosis  or  thickening  with  bogginess  and  a  free 
W  iif  pus  and  detritus — ^all  by  rectal  examination.  The  seven- 
gWtcst  reveab  the  anterior  urethra  without  much  involvement,  the 
IJiisterior  urethra  with  many  slugs  and  strings  of  pus,  the  bladder  con- 
teiib  nnrmal.  the  prostatic  glass  witliout  or  with  elements  from  this 
rIhiuI  niid  either  or  both  seminal  vesicular  glasses  equally  or  variously 
filW  with  tlie  products  of  focal  inflammation.  The  ditTerence  between 
lft»et*o  glasses  diagnosticates  the  more  in^'olved  ^'esiele  and  whether 
It  not  the  prostate  is  much  involved  as  is  frequently  the  case.  Sys- 
Wnically  there  is  less  intense  disturbance  but  more  absorption  tlian 
mwiite  Itsions,  so  that  arthritic,  myositic.  tenosynovial  and  cardiac 
loiotis  are  by  no  means  imcommon. 

In  t)tnnvj  sjwrmaloqfBtitis  vMh  Tetenlion  all  the  foregoing  subjective 
»iMi  ubjecti^■e  conditions  are  found  with  the  fact  of  a  true  abscess  in 
or  ibout  cgie  or  Iwth  vesicles  added,  which  follows  either  the  chronic 
petsisient  course  with  little  or  no  change  or  tlie  chronic  progressive 
wime  witli  relapses.  Absorption  furnishes  the  greatest  sjTidrome 
"hich  may  simidate  almost  any  other  disease,  such  as  anemia,  myelitis, 
QcuritB  and  neurasthenia.  Cautious  analysis  of  each  case  is  essential. 
I  reihroscopy  of  the  deep  urethra  in  botli  types  of  the  lesion  reveals 
pus  fn)m  tiie  prostatic  ducts  if  this  gland  is  compromised,  and  pus 
frran  the  seminal  ducts  which  may  have  nearly  normal  or  greatly 
iailiiiipd  mouths  in  a  colliculus  covered  with  etlema  and  granulations. 
^Iiich  in\olvenient  of  the  posterior  urethra  is  comnmn.  The  finger 
in  tlie  rectiun  readily  expresses  pus  for  a  specimen,  which  ui  the  labora- 
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tory  on  smear  and  culture  reveals  the  gonoeoccus,  with  its  allie 
combined  with  spermatozoa  and  epithelia.  The  seven-glass  test  ab 
furnishes  desirable  specimens  and  the  gonococcal  complement  fixatioi 
test  is  the  final  positive  point.  Treatment  by  massage  of  the  vesicles 
by  their  exposure  in  the  open  operation  completes  the  diagnosis. 

Treatment. — Gonococcal  seminal  vesiculitis  has  recently  assumed 
great  importance  in  all  its  aspects.  Its  significance  is  major  because 
spermatocystitis  is  the  most  potent  single  factor  in  the  absorptioo 
causing  arthritis  and  similar  systemic  invasion. 

Prophylaxis  so  far  as  possible  avoids  the  causes  enmnerated  in  the 
clinical  review  on  page  127,  such  as  ill  health,  attacks  of  catairiuJ 
and  diathetic  urethritis,  frequent  congestion  in  venereal  and  dietetic 
excesses  or  in  traumatism  of  instrumentation  and  medication.  Direc- 
tions as  to  sexual  abstinence  from  direct  and  indirect  excitement  or 
masturbation  or  intercourse  during  a  chronic  urethritis  are  important 
and  emphatically  so  in  judicious  treatment  of  posterior  acute  or 
chronic  urethritis.  As  the  symptoms  emerge  imperceptibly  from  those 
of  the  posterior  urethritis  abortion  is  not  practicable. 

Curative  Treatment — Relief  of  infection  of  the  sperm  sacs  must  be 
guided  by  the  features  of  each  case.  Thomas  and  Pancoast^  say — 
"Thus  the  following  considerations  arise:  (1)  Is  the  ejaculator}'^ duct 
strictured  or  obstructed?  (2)  is  the  vas  deferens  strictured?  (3)  is  the 
inflammatory  collection  in  the  seminal  vesicle  loculated?"  and  quote 
Belfield^  and  Aschoff^  to  show  that  strictures  do  occur.  Seminal 
vesiculitis  with  occlusion  therefore  forbids  success  to  massage  and 
vasopuncture  or  vasostomy  and  indicates  vesiculotomy. 

Subjective  and  objective  symptoms  are  sensory,  urinary",  urethral, 
rectal  and  sexual  in  their  elements,  locally,  as  presented  in  the  clmical 
data  on  page  130.  They  have  the  general  type  of  irritation  in  the 
acute  lesions  and  of  the  production  of  pus  with  discharge  or  of  the 
production  of  pus  with  retention  in  the  chronic  cases  according  to 
the  patency  or  occlusion  of  the  duct.  Systemically  absorption  is  seeft 
chiefly  in  the  chronic  form  with  relapses,  due  to  temporary  ocdui^^ 
of  the  duct  and  retention  of  the  pus,  as  relapsing  abscess  and  less 
commonly  when  the  duct  is  not  obstructed  and  drainage  is  more  or  k^ 
incessant  and  indolent.  Both  forms,  however,  are  often  active  fo^ 
of  low-grade  systemic  involvement.  ^ 

Management  should  tend  to  maintain  resistance  and  bodily  healt 
and  to  provide  antisepsis  by  suitable  hygiene  and  other  protection 
Rest  in  bed  is  imperative  diu'ing  the  acute  disease  or  active  exaceiba 
tions  of  the  chronic  disease  and  sexually  through  abstinence  froi 
intercourse  and  other  excitement  and  the  abolition  of  seminal  emissioi 
by  suitable  sedatives.  In  chronic  cases  this  reflex  cannot  be  controUe 
except  through  avoidance  of  irritating  fooc^,  drinks  and  the  fondlii 

1  Loc.  cit. 

«  Jour.  Am.  Med.  Assn.,  March  15,  1900,  p.  800;  November  22,  1913.  p.  1867;  Suri 
Gynec.  and  Obst.,  May,  I9I3,  p.  569;  November,  1916. 
•  Loc.  cit.,  p.  24. 
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of  women,  but  intercourse  must  be  forbidden — all  on  account  of  the 
hyperemia  which  in  these  subjects  is  bad.    Exercise  is  abolished  during 
active  symptoms  and  is  begun  with  walking  in  chronic  cases  and  with 
avoidance  of  agitation  and  vibration  incident  to  cycling,  running, 
automobiling,  raUroad-riding  and  the  like.    Diet  and  drink  are  of 
the  fever  and  nephritis  types  in  acute  cases,  and  always  of  light,  non- 
irritating  varieties  in  chronic  lesions.    Alcohol  in  any  form  or  amount 
bad  best  be  abandoned. 

In  physical  measures,  overstimulation  or  even  traumatism  in  acute  y 
cases  forbids  massage,  but  the  failure  of  competent  drainage  atid  even 
retention  of  pus  require  it  in  chronic  spermatocystitis  without  or  with 
occlusion  of  the  duct.  The  preferred  method  requires  a  full  bladder, 
insertion  of  the  gloved  and  well-lubricated  index  finger  into  the  rec- 
tum, supported  by  the  hip  for  penetration  (Fig.  22).  The  vesicle  lies 
farthest  out  of  the  three  structures,  which  from  without  inward  and 
above  the  prostate  are  the  seminal  vesicle,  ureter  and  ampulla  of  the 
vas.  The  finger  reaches  the  highest  part  of  the  vesicle,  and  with 
steady,  firm,  gentle  pressure  passes  along  it  from  above  downward 
and  from  without  inward  toward  tlie  urethra  and  prostate,  where 
the  ejaculator>'  ducts  empty.  The  ampulla  of  the  vas  is  felt  for  and 
massaged  in  the  same  way  because  it  is  almost  always  diseased  like- 
wise. Several  minutes  are  given  to  the  massage  of  each  side  and  the 
treatment  is  repeated  once  in  five  to  seven  days  or  oftener  if  well 
borne,  which  implies  no  reaction  in  the  testes,  prostate  or  seminal 
vesicles  themselves.  Such  massage  duplicates  the  action  of  sexual 
intercourse  in  emptying  the  seed  sacs  of  semen  and  of  pus  in  this  dis- 
ease at  regidar  intervals,  but  differs  from  coitus  in  its  freedom  from 
congestion  and  excitement. 

Tie  hydrotherapy,  locally,  requires  all  measures  to  be  stopped  in 
acute  disease,  to  which  rule  irrigation  of  the  bladder  and  retrojection 
of  the  urethra  in  cases  of  acute  retention  of  urine  are  exceptions  exactly 
M  specified  under  prostatitis.  Rectal  irrigations  through  the  double 
current  tubes  or  through  the  prostatic  cooler  are  fully  worth 
whfle  in  the  active  cases,  and  sitting  baths  and  leeches  may  be  added 
as  potent  decongestants.  General  baths  augment  elimination  and 
may  inhibit  absorption  and  benefit  rheumatic  tendency.  Turkish 
baths  are  best  of  all.  Light  is  a  convenient  exchange  for  the  heat 
of  hydrotherapy  and  for  its  known  actinic  and  penetrating  eflFects. 
It  is  attractive  because  so  easily  applied  by  the  patient  himself  with 
the  60-candle  power  therapeutic  lamp  several  times  a  day  for  from 
thirty  to  sixty  minutes  at  each  sitting. 

Hie  electrotherapy,  locally,  is  contraindicated  in  acute  cases,  but 
is  reserved  for  declining  and  chronic  disease  according  to  the  case. 
Diagnosis  of  the  exact  lesion  is  all  important.  Persisting  infection  calls 
for  the  high-degree  vacumn  glass  electrodes  (Fig.  69),  inserted  into 
the  rectum  and  applied  to  the  affected  vesicles  in  turn  and  steadied 
in  a  suitable  holder  against  slipping.  Urethral  treatment  is  of  less 
service.    Attachment  to  the  negative  pole  of  the  standard  multiple- 
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plate  high-speed  static  machine  is  made.    The  spark  gap  is  from 
one-half  to  one  and  a  half  inches  for  intensity,  five  to  ten  minutes 
fix  the  duration  and  alternate  days  are  the  frequencj'.    There  must 
be  no  pain  or  reaction  after  these  treatments  and  the  inten'als 
and  the  sittings  are  made  longer  as  the  case  progresses.   .In  absent 
infection  the  static  wave  current   is  applied    through  the  metal 
electrodes,   connected  with    the  positive   side  of  the   same  static 
machine.    A  spark  gap  from  one  inch  to  six  inches  sets  the  intensity 
within  the  tolerance  of  the  patient,  twenty  minutes  limit  the  dura- 
tion and  alternate  days  give  the  earl\'  and  longer  inter\'als  the  later 
frequency  and  the  accepted  interruptions  should  be  readily  counted. 
Electrolysis,  by  which  a  copper,  zinc,  aluminum  or  silver  electrode 
insulated  with  shaft  to  protect  the  anterior  urethra  is  {mssed  into  the 
deep  urethra  and  attached  to  the  positive  galvanic  pole,  is  of  moderate 
value  for  the  urethritis.    The  indifferent  electrode  is  applied  to  the 
abdomen.    The  current  is  measured  to  from  3  to  5  milliamp^res  and 
the  duration  five  to  ten  minutes  and  tlie  frequency  every  three  to 
five  days.    There  must  be  no  reaction.    Adhesion  or  spasm  about  th« 
electrode  requires  reversing  the  polarity  until  the  instrument  is  free 
before  witlidrawing. 

The  systemic  electrotherapy  duplicates  that  described  imder  acui'^* 
urethritis,  and  referred  to  under  prostatitis,  as  of  benefit  to  elimin*' 
tion  through  the  skin  and  kidneys,  nutrition  through  the  digestion 
and  circulation  and  sedation  through  the  nen'ous  system. 

Medicinal  measures  in  the  acute  spennatocystitis  suggest  sedati^>^ 
of  circulation,  sensation,  n»flex  irritation  and  functional  disturbance 
by  systemic  administration  exactly  as  in  urethritis  itself.    Support 
against  absori)tioii  an<l  deprt^ciation  of  health  with  the  secondai?^'^ 
rheumatic  ten<lencies  is  ainu*d  at  in  the  chronic  forms.    The  various 
dnigs  and  formulas  available  arc  the  same  as  those  given  in  previous 
pages  for  acute  and  chronic  urethritis  and  for  other  complications  in 
tlieir  acute  and  chnniic  manifestation. 

The  senimtherapy  may  aid  but  is  witliout  value  in  some  patients. 
The  serum  in  acute  castvs  may  (»stablis]i  passive*  innnunity,  while  the 
bacterins  either  in  the  autogenous,  heterogeneous  or  Van  ('ottV  mixed 
fonn  will  possibly  induce  active  innnunity,  as  dcvScrilKHl  in  section 
on  this  subjtx't  on  i)agc  .■)2().  IVrstnering  a<hninist ration  without  ex- 
citing extn»!ne  negative  phas(\  and  with  the  aid  of  other  means  of 
treatment,  is  important,  but  gonococcal  laboratory  products  are  not 
as  successful  as,  for  example,  <lij)htheria  antitoxin. 

The  local  administration  invariably  i>n'sents  no  treatment  of  the 
urethritis  until  the  vesiculitis  is  well  along  on  its  decline.  As  in  hydro- 
thenii)y,  irrigations,  injections,  instillations  and  applicaticms  are  all 
stopiH^l  during  t\\v  acute  sym])toins.  Uetrojections  in  the  presence 
of  acute  retenti<»n  may  be  allowed  with  dilute  fluid.  Retention  of  the 
catheter  is  preferably  to  f re(|uent  i)assing  of  it  for  this  puri)ose.    In  the 

*  Lite,  lit. 


['liwiiic  stftKc,  fifter  the  seminal  vesicle  has  l>een  dealt  n'ith  surgically, 
all  the  methods  and  drugs  applicable  to  posterior  chronic  urethritis 
iii»y  be  cliosen  with  caiitiou,  judgment  and  gentleness. 

In  Qonoperative  surgery  of  acute  jxiritids,  only  during  retention 
(if  urine  au  indwelling  catheter  may  be  ased  for  relief  for  a  few  days, 
witli  lavage  of  the  bladder  several  tunes  daily,  or  if  not  severe  a  small 
Wl-nibber  catheter  may  be  passed  and  irrigation  performed  with  retro- 
jeetion.  In  the  late  aftertreatment,  after  the  operation,  the  posterior 
UTrthritis  requires  attention,  but  its  treatment  must  have  no  reaction 
l>ut  firilj-  progressive  benefit,  and  shoidd  be  discontinued  at  the  slight- 
esl  disturbance.  Dilatation  gently  performed  with  the  author's  irri- 
piting  »ouiid,  with  flushing  of  the  bladder  and  retrojection,  or  in  the 
sMif  manner  the  Bangs  instillating  sound  and  the  Kollmann  dilators 
"liv  be  used.  Gentle  massage  of  the  posterior  urethra  with  a  soft 
niiirter  or  flexible  dilator  in  place  is  sometimes  helpful  when  the  case 
w  nearly  well  and  still  has  indolent  symptoms. 

(V^'ive  surgery  provides  the  same  niles  for  urethrcscopic  applica- 
tions and  fulgurations  after  the  operation  on  the  vesicles  themselves 
Btts  ceased  and  the  sac  recovered.  As  in  prostatitis,  these  measures 
to*  of  avail  only  for  the  remaining  posterior  urethritis.  They  are  with 
iHTect  only  on  the  surface  and  immediate  underlying  region.  There 
*re  four  approved  operations  available:  vasopuncture,  vasostomy, 
Wid  the  vesiculotomy  of  Fuller  and  of  Squier,  and  one  disapproved 
techuic— aspiration  of  the  vesicle  through  the  perineum.  Thomas  and 
iTajicoast'  describe  the  first  two  procedures  as  follows: 

VmipunduTf  and  Vasostomy. — fhronlc  spermatocystitis,  with  or 
*itiimit  drainage,  is  the  proper  selection  of  case  for  benefit  without 
^(Ungers  of  radical  operation,  according  to  Thomas  and  Pancoast.* 
The  instnimeiits  and  supplies  are  scalpel,  scissors,  forceps,  hemostats, 
liiatiires.  small  sharp  and  blunt  retractors,  needle  holder,  nfeedles, 
'iitiirca,  drains  and  dressings,  with  a  large  suspensorj'  bandage,  also 
^Twdemiic  .s>Tinge,  with  the  following  drugs  of  which  Thomas' 
pisfcrs  collargol,  10  per  cent.  The  other  preparations  are  20  per  cent. 
PWfin  silver,  made  in  the  Hare  <  'hemical  Laboratory  of  the  liniversity 
of  Pennsylvania :  argjToI.  10  per  cent.;  protargol,  0,.'i  to  1  per  cent.; 
mtnte  of  silver,  1  ti>  2  per  cent.  Anesthesia  is  by  local  infiltration 
*ithcocaiu,  1  in  500  waterj'  solution,  or  its  analogues,  and  the  posture 
>*  'ii])ine,  with  the  one  landmark  of  the  spine  of  the  pubis  and  the 
wni  passuig  outside  and  below  it.  which  places  the  incision  over  the 
™H  (roni  one  to  one  and  a  half  inches  long  passing  through  skin  and 
supffiidal  fascia  as  the  superficial  field  down  to  the  pillars  of  the  super- 
fia»!  iilxluminal  ring,  with  the  cord  emerging  as  the  deep  field,  whose 
!*!*ers  are  separated  to  reach  the  vas  deferens  usually  behind  and 
■fmi-e  the  other  structures,  A  rubber-covered  clamp,  after  Crile's 
mnhod,  or  a  stitch  is  passed  across  the  vas  distally  to  prevent  pene- 
fsiioii  of  the  drug  into  the  epididjTnis  and  secondary  chemical  reac- 

'  L<>B.  cii.  '  hoc.  cit. 

■  Porsunnl  communictittoa  to  the  auUior,  April  2G.  1910. 
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tion.  Vasopuncture  is  performed  by  exposing  the  vas  in  the  inguinal 
canal,  and  then  injecting  through  a  fine  needle  passed  into  its  canal 
various  medications,  and  vasostomy  consists  in  leaving  the  vas  open 
for  numerous  repeated  medications.  During  such  applications  m 
either  of  these  procedures  the  distal  portion  passing  to  the  testicle 
should  be  very  gently  closed  with  a  rubber-guarded  clamp  after  the 
method  of  CrUe,  which  will  not  injure  it  if  carefully  performed.  The 
difficulties  of  these  procedures  are  traumatism  to  the  vas  by  rei)eated 
use  of  the  needle  and  irritation  of  the  mucosa  by  even  dilute  solutions; 
certainly  no  concentrated  medications  could  be  considered.  The  con- 
dition of  the  duct  for  outlet  of  such  fluid  must  also  be  known,  other- 
wise traumatism  of  the  vas  and  vesicle  by  distention  would  be  assured. 
This  detail  is  exactly  like  that  of  injury  to  the  pelvis  and  kidney  by 
overdistention  of  the  ureter  with  fluid  opaque  to  the  a"-rays.  The 
suture  material  is  the  finest  plain  catgut  introduced  transversely  dia- 
metrically across  the  vas  at  about  the  midpoint  of  the  oblique  path  of 
the  needle  puncture.  By  making  sure  to  pick  up  only  the  outermost 
coat  of  the  vas  there  is  little  danger  of  harm  to  the  lumen,  although 
it  will  be  temporarily  compressed.  This  stitch  seems  to  be  the  only 
eflFectual  method  of  preventing  backflow  of  the  silver  solution  along 
the  path  of  the  puncture  and  backward  into  the  epididymis. 

In  vasopuncture  the  needle  of  the  syringe  is  gently  passed  into  the 
lumen  of  the  vas  deferens  and  from  3  to  5  c.c.  of  the  solution  gently 
injected,  and  then  the  vas  is  dropped  back  into  place  and  the  Crile 
clamp  removed  and  wound  closed  with  standard  suture,  with  or  \*ith- 
out  a  small  rubber  tissue  drain,  for  twenty-four  hours  against  oozing. 
Primar}"^  union  without  incident  is  the  rule  and  great  pain  in  the  epi- 
didymis and  vesicle  is  the  exception.    One  eflBcient  injection  relieves 
if  this  method  is  adequate  at  all  in  a  given  case.     In  vasostomy  the 
vas  is  either  slit  longitudinally  or  transversely  di\'ided  and  brought 
into  the'wound  for  repeated  medication  during  from  one  to  four  weeks. 
The  repair  of  such  an  opening  into  the  vas  is  the  problem  of  this 
technic. 

Afiertreaimeni. — ^The  immediate  aftercare  provides  primary  imion 
without  drainage  except  for  twenty-four  hours  and  standard  nurs- 
ing and  diet  and  symptomatic  medication  for  vasopuncture,  while 
secondary  union  is  the  rule  for  vasostomy.    Remote  aftertreatment 
respects  the  occasional  chemical  vesiculitis  and  epididymitis  alon^ 
the  lines  already  described  for  them.    Comments  include  the  absence 
of  danger  to  the  seminal  apparatus.    Cautions  avoid  inflammation  0?" 
the  mucosa  lining  it  by  the  use  of  only  3  to  5  c.c.  gently  injected  and 
the  endrresults  are  a  symptomatic  cure  shown  by  relief  of  symptoms 
and  signs,  by  the  absence  of  inflammatory  products  in  the  urethra  in 
the  author's  seven-glass  test  and  perhaps  by  the  presence  or  absence 
of  spermatozoa.    On  the  last  pouit,  Thomas,  in  a  personal  letter  to 
the  author,  has  no  conclusions  and  likewise  concerning  histopatho- 
logic restoration.    The  author  feels  that  the  difficulties  of  the  pro- 
cedures are  those  of  traumatism  to  the  vas  by  repeated  use  of  the 
needle  and  of  irritation  of  the  mucosa  by  even  dilute  solutions. 
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Fuller'»^  Ve^icuiotomy.'— Much  credit  is  due  Fuller,  of  New  York, 
or  developing  the  surgical  treatment  of  spermatocystitis.  Selection  of 
sse  respects  all  subacute  and  chronic  conditions  especially  those  with 
ystemic  sjinptoms  and  sequels,  such  as  rheumatbm  unrelieved  by 
ther  means.  The  instruments  are  few  and  usually  only  scalpel, 
cissors,  long-grooved  director,  needle-holder,  needles,  sutures,  rubber- 
ube  and  cigarette  drains  and  gauze  packing.  Artery  clamps  and 
gatures  are  rarely  needed  as  the  operation  has  minimal  hemorrhage 
nd  retractors  may  be  omitted  because  the  wound  gapes  widely  of 
:self.  The  preparation  of  the  patient  and  the  field  are  the  standard 
sed  in  all  major  work  with  special  attention  to  an  empty  bowel  and 
ladder  and  the  anesthesia  is  by  choice  general  although  spinal  might 
e  possibly  used  for  the  posture,  which  is  the  knee-chest  supported  by 
ttenclants  or  the  strap  and  bar  holders  of  the  ordinarj'  table.     Super- 


ficial landmarks  are  the  tuberosities  of  the  Ischia,  the  borders  of  the 
sacrum,  the  anus  and  the  perineal  body  while  the  deep  landmarks 
»s  encountered  are  the  central  perineal  tendon,  rectum,  ischiorectal 
tossa,  urethra  and  posterior  surface  of  the  prostate. 

The  incision  is  transverse  from  tuberosity  to  tuberosity  well  below 
the  anus  and  joined  at  each  end  by  a  &-inch  lateral,  oblique,  liberating 
diviaon  along  the  borders  of  the  sacrum.  All  three  cuts  interest  the 
^,  superficial  fat  and  fascia  exposing  the  superficial  field,  as  Step 
I,  Fig.  26.  Perineal  dissection  is  Step  II.  Natural  retraction  of  the 
wound  releases  the  rectum  for  separation  from  the  prostate  prefer- 
ably with  the  back  and  not  with  the  edge  of  the  knife  in  onler  to 
!?iare  the  muscles  of  the  perineum  and  the  vessels  of  the  rectum  which 
retract  upward  with  the  bowel  while  the  perineal  body  with  the  pros- 
tate retracts  downward,  both  through  normal  elasticity  of  the  tissues. 
The  central  raphS  and  tendon  of  the  perineum  are  divided  as  in  Fig. 
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27.  The  finger  must  be  in  the  rectum  as  a  guide  for  this  technic. 
Rectal  isolation  is  Step  III  involving  its  separation  from  the  prostate, 
seminal  vesicles  and  bladder  in  the  deep  fields.  The  left  finger  is 
in  the  rectum  while  the  right  works  with  the  palm  toward  the  pros- 
tate and  the  tip  curved  to  avoid  iujurj'  to  the  bowel,  which  should 
not  be  entered.    Bands  resisting  the  finger  are  cut  tlirough.     When 


the  rectum  is  thus  frecil  the  dissection  is  extended  laterally  to  reach 
the  seminal  vesicles  (Fig.  2S).  Insertion  of  director  is  Step  IV  alnng 
the  apex  of  the  forefinger  of  one  hand  resting  on  the  seminal  vesicle, 
while  the  opposite  hand  passes  the  instrument  and  holds  it  in  place 
while  the  guiding  finger  is  withdrawn  (Fig.  29).  Incision  of  the 
vesicle  is  Step  V.    The  knife,  guided  along  the  director  to  the  sac 


111  wnll.     (Fuller.) 


and  its  belly  presstni  against  it  hy  the  guide,  makes  an  incision  the 
entire  length  (»f  the  s()ermntocyst  through  the  posterior  wall  at  least 
and  in  severe  cases  through  the  anterior  vail  also.  Additional  reliev- 
ing incisions  are  ])lac('d  in  the  same  way  in  infiltrated  cases  (Fig.  30). 
Packing  with  gauise,  as  Step  VI,  is  done  along  the  finger  as  a  guide, 
side  to  side :  that  is,  the  right  finger  directs  it  to  the  right  vesicle  while 
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le  left  hand  does  the  packing,  and  vke  versa  (Fig.  31).  Tube  drains 
id  sutures  are  Step  VII  so  that  a  small  rubber  tube  is  in  apposition 
ith  the  depth  of  each  vesicle  and  posterior  to  the  gauze  drain  emerg- 
ig  near  the  lateral  angles  of  the  wound  across  the  perineum  (Fig.  32). 


■ed  director.     (Fuller.) 


rhe  liberating  incisions  are  now  closed  with  silkworm-gut  sutures 
ind  the  gauze  and  tube  drains  are  secured  with  safety  pins  and  the 
atter  with  adhesive  plaster  against  slipping.  \  suitable  T-bandage 
T  diaper  is  placed  oAor  a  standard  dressing,  which  completes  the 
peration  {Fig.  33). 


Afteiireatment. — Immediate  aftertreatment  evacuates  the  bladder 
id  if  spasm  occurs  use  an  indwelling  catheter  for  a  day  or  two 
ith  suitable  lavage  and  the  remote  aftercare  leaves  the  drains  in 
tu   for  several  days  as  long  as  they  remain  clean  and  changes  the 
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dressings  as  often  as  dischai^  soils  them.    Irrigation  <rf  the  woiui' 
is  usually  not  necessarj'.     Standard  nursing  and  diet  and  sj-mptomati 
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Fm.  31.— Plaeiog  the  packing.      (Fuller.) 


Fia.  3.1.— The  oomplotcd  operation,      (Fuller.) 


treatment  suffice.  Attention  to  tlic  urethritis  is  entirely  abandone 
until  the  patient  recovers  from  the  ojjeration  and  then  a  thoroug 
diagnosis  and  conservative  treatment  slionld  be  followed. 
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Sqni€T'3^  Veaiculotamy. — This  technic  is  an  advance  on  Fuller's,  in 
permitting  the  work  to  be  done  under  the  eye.  The  type  of  case  is 
the  one  having  predominant  purulence,  relapsing  epididymitb,  chronic 
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persistent  or  chronic  relapsing  spermatocystitis,  pain  and  rheumatism. 
The  preparation  of  the  patient  and  the  field,  the  choice  of  anesthesia 
and  the  recognition  of  superficial  and  deep  landmarks  are  the  same 
as  in  any  other  perineal  operation  and  the  posture  is  by  choice  the 
exaggerated  lithotomy.  The  incision  is  the  inverted  I^  extending 
from  tuberosity  to  tuberosity  of  the  ischium.  Retraction  of  the 
convex  flap  downward  exposes  the  superficial  field  containing  the 
central  tendon  of  the  perineiun  ami  the  ischial  fossa-  on  each  side, 
marking  Step  I,  Fig,  .'54,  Opening  the  fossie  bluntly  with  scissors  or 
clamp  comprises  ytep  IT,  shown  in  Fig.  35;  while  digital  dissection  into 
them  after  division  of  the  central  tendon  but  before  di\Tsion  of  the 
tendinous  union  between  i>rostate  and  rectiun  is  Step  III,  Fig.  36, 


Via.  37. — Hookiue  finger  amuiid  ilppn 
limit  or  muscular  attachmeota  between 
(Squier.)  uretlini  and  rectum.     (Squier.) 

and  further  [wnetration  reaches  the  deep  field  of  the  operation.  Iso- 
lation of  urethrorectal  muscles  with  the  finger  hooked  around  them 
and  by  division  upiin  the  finger  along  the  tendirtous  part  avoids 
injtu^'  of  the  urethra,  sjian-s  the  rectum  and  reaches  the  apex  of  the 
prostate  in  Stej)  l\,  I*'ig.  37.  Isolation  of  rectum  from  the  prostate, 
seminal  vesicles  and  bladder  in  front  and  their  retraction  with  a  strip 
of  half  hani  metal  IJ  inches  wide  that  may  be  bent  as  desired  at  any 
length  for  the  depth  of  any  wound  in  ^-arious  patients, is  Step  V,  Fig, 
38,  and  involves  recognition  of  the  \esicles  by  touch  and  sight.  Pros- 
tatic traction  by  sutuR-s  passed  near  the  bladder  in  either  angle  and 
by  pulling  toward  the  operator  and  upward  toward  the  scrotum 
(Fig.  39)  n-aches  the  fascia  of  Desnonviilicr  bulged  by  the  dbtended 
vesicles  or  matted  with  infiltration  as  Stej)  VI,  in  Fig.  40.     Vesicular 
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enucleation  by  dissection  of  the  fascia  from  the  sacs,  mudi  as  the 
peritoneum  is  freed  from  the  bowel,  partially  by  blunt  dissection  and 
partially  by  snipping  until  the  layer  of  cleavage  is  found,  and  all 
adhesions  and  inflammatory  compression  relieved,  makes  Step  VII, 


Fia.  38. — Proper  line  o( 
divimon  of  urethrarectal 
mttschment  doae  U>  the 
met  bra.     tSquier.) 


Fio.  39.— Traction   mi- 

tuTM  applied,  at  junction 
□r  base  of  prostate  aod 
bladder;  poslerior  retrac- 
tor ID  place.     (Squier.) 


Yia.  40. — Traction  upon 
sutures  exposiiig  veaiele* 
covered  by  [aada  of  De». 

iiuDVillicr.     (Squier.) 


Fig.  41.  Drainage  is  now  performed  by  free,  single  or  multiple  inci- 
sions of  the  vesicle,  ampulla  of  the  vas  and  any  diverticula  and  a 
small  rubber  tube  b  sutured  into  appropriate  pockets  completing 
Step  VIII,  Figs.  42  and  43.     Closure  is  performed  by  suturing  the 


Fio.  41.— Method  of  di- 

Fio.  42.— Wide     eid- 

Fio. 43. 

olon  of  ooveriug  of  fascia 

anchoring 

fascis   BO  aa  not  to  ontar 

tubea.     (8< 

line*  of  ineimons  and  puno- 
turea  into  veaiolea.  (Squier.) 

rectum  to  the  urethra  to  restore  as  nearly  as  possible  their  former 
relations  and  then  the  skm  is  united  in  the  standard  manner  leaving 
the   drainage  tubes  at  each  angle  (Fig.  44).    A  standard  dressing 
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with  a  T-binder  or  diaper  is  applied/ making  the  final  Step  IX.  The 
cautions  require  as  little  cutting  and  as  little  traumatism  as  possible 
in  the  region  of  the  deep  perineal  muscles,  vessels  and  nerves.  The 
terminal  branches  of  the  pubic  nerves  occupy  the  anterior  portion  of 
the  perineal  triangle  and  their  injury  would  lessen  or  abolish  erection. 
In  general  they  are  in  relation  with  and  run  toward  the  crura  of  the 
penis. 

Aftertreatment, — The  aftertreatment  is  the  same  as  that  for  any  other 
perineal  op)eration  both  immediately  and  remotely  and  duplicates  that 
specified  for  Fuller's  vesiculotomy. 


Fig.  44. — Closure  of  wound,  sho^dng  position  of  tubes  and  gauze  drains.     (Squier.) 

Cure  in  the  pathological  sense  of  restoring  the  seminal  vesicles  to 
their  former  anatomical  and  physiological  state  is  well-nigh  impos- 
sible except  in  the  mildest  cases,  but  the  s\Tnptomatic  relief  foUowed 
by  virtual  physiological  health  is  ver>'  often  seen.  Bacteriological 
cure  is  in  large  measure  the  most  important  because  the  vesicles  may 
remain  for  many  years  a  source  of  infection  in  intercourse  and  of 
absorption  within  the  individual  so  that  failure  in  this  regard  has  a 
sociologic  standpoint  of  great  importance. 

Vesiculectomy  is  still  suh  judice  much  as  were  the  various  tubal  and 
ovarian  operations  about  a  generation  ago  when  laparotomy  was  still 
a  new  technic.  The  chief  reason  of  doubt  is  that  it  is  very  apt  to  be 
followed  by  sterility  on  the  side  affected  because  although  the  testicle 
remains,  semen  no  longer  reaches  the  urethra  through  damage  of  the 
outlet  and  surrounding  tissues.  In  typical  cases,  however,  the  vesicle 
may  be  removed  with  little  or  no  damage  to  the  ampulla  and  the 
vas,  provided  there  is  not  much  perivesiculitis. 


EPIDIDTMITIS,  EPIDIDTMOdRCHITIS  AND  FUNICUUTIS. 

Cliiiical  Importance. — Infection  of  the  testis  and  its  duct,  that  is, 
the  epididymis  and  the  vas  deferens,  is  a  complication  of  gonococcal 
disease  of  grave  clinical  importance,  because  it  may  imsex  the  patient 
in  either  or  both  sides.    In  occurrence  it  is  one  of  the  two  most  com- 
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mon  complications;  the  first  is  infection  of  the  small  urethral  mucous 
glands  and  the  second  is  invasion  of  the  vas,  epidid.vinis  and  testicle. 
The  laity  denominate  it  *' swollen  testicle,"  or  **big  ball,"  independ- 
ently of  the  varieties  medically  distinguished. 

Classificatioiis. — Varieties  are  recognized  according  to  cause,  occur- 
rence, location  and  course.    According  to  cause,  the  lesion  is  gono- 
coccal or  nongonococcal,  of  which  the  latter  is  rare  and  the  former 
almost  universal  and,  therefore,  accepted  as  the  type  for  description 
and  comparison.    As  to  occurrence  tlie  infection  is  primarj^  or  second- 
arv',   of  which  the  latter  is  ahnost  the  mivaried  rule,  in  that  it  is  a 
sequel   of  posterior  acute  or  chronic  urethritis,  prostatitis,  seminal 
vesiciditis  and  the  like  and  in  that  it  rarely  if  ever  is  itself  antecedent 
to   urethral  or  periurethral  conditions,  excepting  alone  tuberculosis, 
which  dot*s  not  concern  this  work.     As  to  location,  it  is  unilateral  or 
bilateral  and  involves:     (1)  the  epididymis  alone,  which  is  the  com- 
nir»nest   form,  either  as  a   whole  or  in  the  globus  major  or  globus 
minor  predominately;  or  (2)  involves  the  epidichTnis  and  the  testicle, 
which  is  the  less  common  form,  as  a  rule  the  orchitis  being  later  than 
the  e]3ididymitis  and  the  reverse  order  is  hardly  ever  seen;  or  (3) 
involves  the  vas  deferens  as  a  whole  or  in  portions,  especially  near  the 
testicle  and  base  of  the  bladder  in  the  ampulla.     Associated  condi- 
tions which  add  subvarieties  are  vaginalitis  or  acute  hydrocele  and 
seminal  vesiciditis.     Extension  into  the  tunica  vaginalis  from  an  epi- 
did\Tiiitis  is  in  mild  or  marked  degree  rather  common,  but  extension 
of  an  orchitis  into  a  periorchitis  is  never  seen  as  the  process  is  limited 
by  the  fibrous  tunica  albuginea.    Taylor^  says  that  the  more  common 
variety  is  epidi<hTnitis  with  adjacent  deferentitis  and  vaginalitis  and 
the  less  common  is  epididymoorchitis  with  vaginalitis.     A  peculiar 
variety  makes  the  epididymitis  antecedent  to  the  sNinptoms  of  ure- 
thritis and  is  explained  by  a  latent  focus  of  virulent  infection  in  the 
posterior  urethra,  excited  by  alcoholic  or  sexual  debauch  and  rapidly 
extending  down  the  vas  into  the  epididymis  and  testicle  and  inhibit- 
ing? through  its  activity  the  onset  of  urethral  symptoms  exactly  as  it 
checks  them  temporarily  when  the  reverse  order  of  pathogenesis  is 
seen.     In  each  case  it  is  to  be  noted  that  the  urethral  symptoms 
appear  or  reappear  when  the  subsidence  of  the  epididymitis  is  present. 
Etiology. — As  usual  the  causes  are  systemic  and  local,  predisposing 
and  exciting. 

The  systt*mic  causes  are  chiefly  predisposing,  hardly  ever  exciting 
and  are  identical  with  the  factors  underlying  all  forms  of  urethritis, 
as  previously  stated  on  page  19.  Low  resistance  to  infectious  diseases 
in  general  is  imdoubtedly  the  preeminent  systemic  cause. 

The  local  predisposing  causes  respect  n»ally  the  antecedent  condi- 
tions, particularly  posterior  acute  urethritis,  prostatitis  and  seminal 
vesiculitis.  For  discussion  in  the  Chapter  on  the  (Complications  of 
Chronic  Urethritis,  page  loO,  is  reser\'ed  acute  epididymitis  arising 

^  Genito-uiinary  and  Venereal  Diseases,  3d  ed.,  p.  114. 
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during  an  exacerbation  of  posterior  chronic  urethritis,  chronic  pi 
tatitis  and  chronic  seminal  vesiculitis.  In  these,  years  after  appan 
recovery,  local  injury  of  the  testicle  by  blows  and  falls,  muscu 
strain  or  pressure,  may  cause  an  acute  involvement  of  the  testic 
Likewise  by  the  same  factors  an  old  epididymitis  apparently  recover 
may  light  up  in  a  fresh  attack. 

The  local  exciting  factors  are  transmission  of  the  organisms  ai 
lowered  local  resistance.  The  organisms  are  most  commonly  tl 
gonococcus  alone  and  much  less  frequently  with  pyogenic  and  oth 
normally  harmless  bacteria  of  the  urethra  which  descend  the  v 
with  great  rapidity.  Local  resistance  is  diminished  by  excesses 
diet,  alcohol,  intercourse  and  muscular  action,  especially  such  as  shal 
the  organs:  cycling,  automobiling,  horseback-riding,  railroadk 
nmning  and  the  like.  Resistance  is  also  affected  by  traumatism 
strains,  falls,  blows  and  the  congestion  of  travel,  by  irritation  of  faul 
instrumentation,  injection,  irrigation  and  instillation  and  of  dm 
internally  administered,  such  as  the  balsams,  or  locally  applied,  sui 
as  the  astringents.  Cases  are  seen  without  assignable  local  excitit 
factor.  One  under  the  ^Titer's  observation  had  prostatitis  at 
bilateral  seminal  vesiculitis,  funiculitis  and  epididjinoorchitis  with 
three  weeks  of  his  infection  without  treatment  locally  or  systemicall, 
and  without  other  assignable  excitant.  The  resistance  of  this  patiei 
to  the  disease  must  have  been  practically  ml. 

The  local  predisposmg  and  exciting  causes  of  nongonococcal  acui 
epididymitis  are  as  follows:  The  urethra  is  normally  inhabited  b 
many  nonvirulent  organisms,  which  are  hannless  when  quiescent  i 
health,  but  harmful  when  carried  into  posterior  urethra  and  inoci 
lated  into  the  raw  mucous  membrane  by  improper  instrumentation  ai 
treatment  and  when  engrafted  on  a  catarrhal  urethritis  of  any  orig 
whatever.  They  may  then  invade  the  epididymis,  as  after  strictt 
operations,  such  as  dilatation,  divulsion,  internal  and  external  U 
throtomy  and  prostatic  operations  such  as  suprapubic  and  perin 
prostatectomy  and  prostatotomy  and  even  occasionally  prosta 
massage. 

Pathology. — The  manifestations  are  the  same  in  primary  cases  a 
secondary  cases,  so  far  as  the  affected  organ  is,  strictly  speaking.  c€ 
cemed.  The  essence  of  the  process  is  invasion  of  the  vas,  epididyn 
and  testicle  usually  by  the  gonococcus  and  much  less  frequently  1 
other  organisms.  The  epididjinis  is  invaded  as  a  whole  or  chiefly 
the  globus  minor,  where  it  is  a  single  tube  or,  in  globus  major,  wh< 
it  is  many  tubes,  and  the  testis  is  involved  in  the  seminiferous  tubu 
and  the  vas  throughout  the  whole  or  various  portions  of  its  leng 
notably  in  the  ampulla  near  the  seminal  vesicle  and  in  its  origin  m 
the  globus  minor.  As  in  every  mucosa  elsewhere  the  lesions  are  ede 
and  infiltration,  exfoliation  and  destruction  of  epithelia  and  p 
formation.  Even  the  fibrous  framework  of  the  testis,  epidid\Tnis  « 
vas  may  be  involved.  The  exudate  is  the  contents,  consisting  of  sem 
detritus,  pus  and  organisms,  chiefly  gonococci.     Rapid  progress 
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ptobably  due  to  the  confinement  of  the  pus  by  the  anatomical  arrange- 
ment, so  that  the  sjmptoms  are  so  intense  that  one  cannot  distinguish 
the  orchitis  from  the  epidid\Tnitis;  but  on  the  other  hand  resolution 
oi  the  exudate  is  the  rule  and  abscess-formation  the  exception. 

The  temporary-  lesions  predominate  and  are  characterized  by  the 
foregoing  description,  but  permanent  lesions  are  by  no  means  uncom- 
mon. They  are  infiltration,  thickening  and  occlusion  of  the  epididymis, 
especially  in  the  globus  minor,  where  the  single  tube  of  the  vas  is  already 
established  and  less  commonly  in  the  globus  major  where  the  semi- 
niferous tubules  drain  the  testicle  but  are  not  vet  confluent  into  one 
channel.  Similar  results  may  occur  anj-where  in  the  vas  itself.  Rela- 
tive sterility  as  a  common  occurrence  with  even  atrophy  of  the  testis 
as  a  rare  sequel  occTirs  especially  when  the  globus  minor  and  vas  are 
occluded,  but  the  multiple  tubes  of  the  globus  major  make  this  result 
less  common  therein  as  some  of  these  tubules  escape  relatively  or 
entirely.  The  associated  lesions  are  products  of  the  epididymitis 
Itself,  chiefly  acute  hydrocele  with  the  usual  features  of  exudative 
inflammation,  or  are  parts  of  the  same  general  infection,  particularly 
seminal  vesiculitis,  prostatitis  and  posterior  urethritis,  each  discussed 
under  its  ovm  subject. 

Seminal  vesiculitis  occurs  in  at  least  two-thirds  or  three-fourths  of 
the  cases,  either  as  the  antecedent  or  as  the  associate  of  the  epididy- 
mitis. Broennum^  secured  gonococci  from  the  vesicles  in  80  per  cent. 
of  his  cases  examined.  Monod  and  Terrillon^  sum  up  the  pathology 
as  follows:  During  the  acute  complication  the  seminiferous  tubules 
become  greatly  swollen,  their  walls  edematous  and  infiltrated  and  their 
epithelium  loses  its  cilia.  The  tubules  may  contain  pus  and  semen 
Diixed  and  the  connective  tissue  stroma  in  which  they  lie  becomes 
edematous  and  infiltrated.  Abscess  is  a  rare  formation  because  the 
exudate  gradually  resolves  and  is  absorbed.  Adjacent  parts  often 
"ivolve  the  process  and  the  testis  is  not  frequently  included.  Acute 
hydrocele  through  hiflammation  of  the  tunica  vaginalis  is  usual,  as 
emphasized  by  Jacobson'  and  Malassez  and  Terrillon*  found  that  an 
iiijection  of  1  per  cent,  to  1 .2  per  cent,  solution  nitrate  of  silver  in  the 
oeferens  will  almost  always  set  up  deferentitis  and  epidid^initis.  The 
solution  is  thrown  into  the  inguinal  canal  with  a  syringe  as  near  as 
PossMe  to  the  deferens. 

Symptoms. — ^The  clinical  characters  of  epididymitis  are  described 
^  the  stages  of  invasion,  establishment  and  termination  and  in  sub- 
jective and  objective,  local  and  systemic  manifestations. 

The  stage  of  incubation  and  invasion  is  so  merged  with  the  ante- 
cedents, usually  posterior  urethritis,  as  to  be  masked  by  their  symptoms. 
The  onset  is  in  primary'  cases  between  the  third  and  sixth  week  of 
posterior  acute  urethritis  with  the  fourth  week  as  the  average  in  uni- 

»  Hospital?tidende,  1907,  No.  46. 

*  Traits  des  maladies  dii  testicle  et  de  ses  annexes,  Paris,  1889. 

'  The  Diseases  of  the  Male  Organs  of  Regeneration,  1893,  p.  255. 

*  Arch,  de  physiol,  norm,  et  pathol.,  1880,  vii,  738. 
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lateral  cases.    In  bilateral  cases,  the  second  testis  following  the  first 
by  about  three  weeks  or  very  rarely  may  accompany  it.    Secondan* 
cases  may  appear  at  any  time  in  the  ordinary  courses  or  during  an 
exacerbation  of  posterior  chronic  urethritis,   prostatitis  or  seminal 
vesiculitis.    The  symptoms  of  invasion  are  usually  most  rapid  and 
tend  to  merge  at  once  with  the  establishment,  so  that  it  is  difficult  to 
set  the  periods  apart  and  to  distinguish  the  involvement  of  the  testis 
from  that  of  the  ei>ididymis.   The  local  subjective  symptoms  are  usuaDy 
prompt  within  twenty-four  hours,  but  sometimes  slower  within  two  or    , 
three  days  of  discomfort  and  incapacity  for  ambulation  of  the  patient 
There  are  present,  neuralgia,  pain  and  tenderness,  weight,  heat  and 
discomfort.    The  local  objective  signs  are  slight  enlargement,  boggi-    ' 
ness  and  tenderness.    Systemic  symptoms  are  absent  or  trifling  unless 
produced  by  the  antecedent  conditions. 

The  local  subjective  symj^toms  of  establishment  are  pain  and 
sensitiveness,  enlargement  and  weight,  pollakhiria,  heat,  congestion 
and  edema  in  the  scrotum.  Of  these  the  last  three  are  more  distinctly 
physical  signs.  The  pain  and  sensitiveness  advance  from  dulness  to  sharp 
intensity,  located  at  first  in  the  vas  and  descending  with  the  process 
into  the  epididymis  and  testicle.  It  may  therefore  first  be  noted  deep 
in  the  pelvis  in  its  intraabdominal  portion  at  the  base  in  the  bladder 
and  seminal  vesicle  or  in  the  extraabdominal  portion  along  the  inguinal 
canal.  It  may  be  referred  to  the  renal  zone,  perhaps  through  pressure 
on  the*  ureter  by  the  inflamed  ampulla  and  seminal  vesicle  or  through 
reflex  influence.  It  is  usually  constant  without  remissions  or  with 
paroxysms  at  night,  and  sometimes  accompanied  by  scalding  bloody 
semhial  emissions  and  always  by  hypersensitiveness,  which  is  the  promi- 
nent s\Tnptom.  The  pain  and  tenderness  are  increased  by  mi tion  and 
decreased  by  rest  and  when  the  testicle  follows  the  epididymis  and  the 
vas  as  a  whole  is  involved,  they  are  likewise  greatly  increased.  Symp- 
toms of  local  peritonitis  aroused  from  the  intraabdomhial  portion  of 
the  vas  add  their  characteristic  sym])toms  and  increase  those  of  the 
epididymitis.  The  early  sense  of  weight  is  quickly  followed  by  enlarge- 
ment at  first  of  the  epididymis,  then  of  the  testicle,  rendering  support 
grateful  to  alleviate  pain  along  the  cord  from  the  dragging.  Pollaki- 
uria  is  often  disthict  from  the  conditions  antecedent  and  from  the 
secondary  congestion  on  the  floor  of  the  bladder  and  about  the  ureter. 
Discharge  regularly  decreases,  sometimes  disiipj^ears,  so  far  as  the 
patient's  obsenation  is  concerned. 

The  systemic  subjective  symptoms  of  the  establishment  are  not 
marked,  as  a  rule,  exce])ting  in  severe  cases  or  in  virtue  of  the  whow 
process  of  infection,  ui  which  the  epididymitis  shares.  They  are,  as  a 
rule,  chill  or  chilliness,  fever  from  100°  to  103°  F.,  hot  skin,  coated 
tongue,  thirst,  anorexia,  nausea,  vomiting  and  constipation,  depression, 
irritability,  nerxousness,  headache  and  insomnia. 

The  local  objecti\'e  symptoms  of  establishment  are  tenderness, 
enlargement,  heat,  congestion  and  edema,  hydrocele  and  discharge* 
Palpation  shows  extreme  tenderness  along  the  vas  in  its  ampulla 
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through  the  rectum,  along  its  course  through  the  inguinal  canal  and 

down  the  scrotum  to  the  globus  minor,  also  in  the  epididymis  as  a 

whole  or  its  tail  or  head  in  particular  and  finally  in  the  testicle.     If 

iJie  latter  organ  has  escaped,  it  is  relati\-ely  not  tender.   As  a  rule,  tlie 

aciDc  of  the  tenderness  is  either  in  the  globus  minor  or  major  of  the 

epidiiljinb.    The  enlargement  may  be  moderate  or  great,  tense,  hard 

ttid  tender,  involving  the  epididymis  only  chiefly  in  its  head,  tail  or 

body,  or  tlie  epididjTnis  with  the  testicle  and  the  vas  near  its  origin. 

The  largest  swelling  occurs  when  all  three  are  affected  and  hydrocele 

added.    The  surface  of  the  enlargement  is  smooth  and  tortuous  and 

not  hanl,  angular  and  knotty  as  in  tuberculosis  of  these  parts,    W'hen 

the  cpididxTuis  as  a  whole  is  involved,  it  forms  a  large  swelling  above, 

Whbil  and  below  the  testicle,  respectively,  through  the  enlargement 

of  it3  globus  major,  body  and  globus  minor,  so  that  frequently  the 

sulcus  normally  between  the  two  is  obliterated.    When  the  testicle  is 

involved,  one  mass  of  fist  size  occurs,  while  the  epididymis  alone  is 

like  a  large  thumb  lying  upon  the  gland. 

TV  heat,  redness  and  edema  of  the  scrotum  are  rather  moderate  if 
the  ejndidymis  alone  is  attacked,  but  somewhat  more  apparent  when 
ihe  testis,  vas  and  tunica  vaginalis  are  involved.  Extreme  cases  show 
(lull  iwlness  and  li\idity.  Acute  hydrocele  or  vaginalitis  marks  involve- 
mrai  of  the  timica  vaginalis  testis  in  the  process.  The  effusion  may 
'w  fluid,  moderate  in  quantity  and  difficult  to  recognize,  or  the  reverse 
»iilivcr>- great  swelling,  or  fibrous  and  scanty  with  adhesions.  Marked 
CH.^  of  hydrocele  usually  appear  with  every  symptom  greatly  increased : 
the  pain  is  unendurable  and  referred  to  the  thighs,  perineum,  sper^ 
mitic  cord,  deep  i>elvis  and  e\'en  loins.  The  redness  and  edema  are 
encnsive  and  the  subjective  signs  of  infection  unmistakable.  The 
'Diire  process  may  be  regarded  as  at  its  height  at  this  time.  Frank 
uwJurge  from  the  urethra  is  greatly  diminished  and  practically 
»Mish«l  during  the  height  of  the  process,  but  there  is  always  suffi- 
eienl  emdate  in  the  canal  to  permit  smears  and  to  show  in  the  urinary 
'^-glasses. 

The  systemic  objective  sjinptoms  serve  only  to  verify  those  corn- 
pained  of  by  the  patient.  ITie  blood  count  corresponds  with  that  of 
("■^ITDccsses.    l"he  urethral  discharge  is  regularly  scanty. 

"»  stage  of  termination  begins  in  five  or  ten  days  in  cases  without 
iuCRastiil  treatment,  but  in  half  this  time  in  well-managed  cases  and 
Pfsists  from  ten  to  fourteen  days  in  the  average  case,  less  in  milder, 
'™Ker  in  severer  examples.  The  subsidence  of  sjmptoms  is  rather 
ywind  more  or  less  in  the  foUowing  order :  Pain,  tenderness,  conges- 
'  edema,  hydrocele  mth  its  adhesions  and  the  enlargement, 
and  systemic  subjective  signs  are  very  early  in  changing,  the 
ffc  npidly  lessens,  the  fever  falls,  nervousness  and  indigestion  dis- 
sppsfand  the  urinary  disturbances  decrease.  The  local  and  systemic 
™Jf«tive  sjTnptoms  behave  in  much  the  same  way.  The  discharge 
pwiousiy  diminished  slowly  returns,  but  is  usually  changed  in  con- 
sBtencj-  and  quantity,  being  sliglitly  thinner  and  more  copious,  as  a 
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rule,  owing  to  the  improvement  in  the  antecedent  urethral  conditic 
progressing  during  the  subsidence  of  the  epididymitis. 

Palpation  is  no  longer  the  source  of  agony.  The  congestion,  h« 
and  edema  of  the  scrotum  vanish  and  signs  of  absorption  of  the  hydr 
cele  occur.  Enlargement  diminishes,  so  that  the  epididymis  is  distin< 
from  the  testis  beyond  the  now  normal  furrow.  Return  of  the  testic 
itself  to  its  normal  state  under  the  finger  is  earliest  and  most  promp 
if  there  are  no  sequels.  Rapid  involution  of  the  epidid>Tnis  is  raw 
but  in  the  average  case  requires  weeks,  sometimes  months.  Permaner 
enlargement  as  a  whole  or  in  the  head  or  tail  is  frequently  seen;  a 
previously  stated,  chiefly  in  the  globus  minor  where  the  seminiferou 
tubules  have  already  become  one  duct  as  the  origin  of  the  vas  deferens 
which  for  its  first  few  centimeters  may  also  suffer. 

Chrome  Epididymitis. — Relapsing,  subacute  and  chronic  infectioi 
of  epididymis  and  vas  are  common,  lasting  for  years.  Sterility  is  th 
result  of  obstruction  from  the  nodes  and  of  destruction  by  the  chronic 
suppuration.  Destruction  and  atrophy  of  the  testicle  either  from 
suppuration  or  disuse  through  strictured  vas  are  by  no  means  unknown. 
Acute  epidid>Tnitis  tends  toward  resolution  if  it  has  no  sequels,  but 
with  sequels  the  outcome  is  different.  The  usual  unportant  results 
are  the  lesions  of  the  vas  and  epidid^Tnis,  already  spoken  of,  damage  t( 
the  testicle  as  a  secreting  organ,  and  the  unusual  sequels  are  abscess 
cysts  and  atrophy  of  it,  chronic  hydrocele,  gangrene  of  the  scrotum 
neuritis,  neuralgia  and  finally  septicemia  and  death. 

Relapsing  acute  epididj-mitis  during  the  subacute  or  subsidin, 
stage  is  another  form  of  termination.  Its  frequent  attacks  upoi 
the  delicate  lining  of  the  parts  render  it  likely  to  cause  abscess  o 
the  testicle  or  epidid>Tnis. 

The  outcome  of  gonococcal  acute  epidid^initis  relates  to  life  and  tlw 
organs  involved.  As  to  life,  the  result  is  good,  as  fatalities  rarely  occur. 
Septicemia  is  rare  and  is  probably  more  the  outcome  of  the  generftl 
infection  present  than  of  the  epididymitis  itself.  As  to  the  organs 
involved,  the  outlook  dei)ends  on  management  and  treatment  of  the 
cause  and  of  the  lesion,  on  cooperation  by  the  patient  and  on  the 
tendency  toward  relapses.  Without  removal  of  the  cause  and  proper 
care  of  the  epididymis  and  testicle  progress  of  the  disease  in  the  present 
and  relapses  in  the  future  are  invited.  Without  intelligent  cooperaticn 
and  a  normal  resistance  to  disease  on  the  part  of  the  patient,  the  end 
result  is  far  less  favorable.  In  the  testicle  absolute  pathologic  reston- 
tion  probably  never  occurs  in  that  certain  tubules  must  remain  pe^ 
manently  damaged  from  the  nature  of  the  infection,  but  such  damage 
may  be  so  slight  as  not  to  interfere  with  its  function  and  hence  cases  of 
clinical  restoration  are  the  rule.  In  the  epididymis  absolute  recovery 
seems  likewise  very  rare,  owing  to  the  penetration  of  the  disease  intc 
the  fibrous  wall  of  the  canal,  whence  proceed  thickenings  which  alwayi 
remain  but  clinical  recovery,  however,  is  common.  Only  infiltration 
with  occlusion  are  important.  As  previously  stated,  foci  of  diseas 
in  the  globus  major  are  less  occluding  than  in  the  globus  minor.    Stei 
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ilj[y  by  occlusion  may  atfect  one  testicle  only  without  limiting  impreg- 

uting  ixmer  in  the  other  gland,  but  sterility  on  both  sides  renders 
ihe  iictim  childless  but  does  not  affect  sexual  desire  or  gratification. 

ill  diHiiratic  relations,  therefore,  a  childless  marriage  may  arise  from 
these  facts,  which  must  lie  settled  before  the  wife  is  held  responsible 
anil  perhaps  subjected  to  operative  treatment, 

DiiEiiosis. — After  a  urethritis  of  nipidly  extending  anteroposterior 
lype.gifot  severity  and  usually  other  complications,  such  as  prostatitis, 
i*m\t\  vesiculitis  and  then  extension  into  the  groin  as  a  funiculitis, 
in  its  historj',  the  invasion  of  the  testis  begins.  The  element  of  funi- 
nilitls is  invariably  present.  Direct  and  indirect  traiuna,  exertion  or 
excesses  may  be  admitted.  Symptoms  are  pain,  tenderness,  enlarge- 
ment, Weight,  congestion,  edema,  all  due  to  the  testicular  and  other 
wunplications,  pollakiuria  proceeding  from  the  posterior  urethritis 
Mid  unthrocystitis,  temporary  cessation  of  the  urethral  discharge 
fmni  transfer  of  tlie  active  process  to  another  organ  and  finally  chill, 
fever  snd  similar  signs  of  septic  absorption.  Physical  examination 
reveals  tenderness,  enlargement,  heat,  congestion,  edema,  hydrocele 
»nd  dl'icharge  as  the  final  Index  of  the  cause.  Laboratory  work  is 
Jevoted  to  smear  and  culture  of  the  urethral  discharge  for  the  gono- 
(WCU3,  which  while  decreased  is  still  frank  in  amount.  Treatment  of 
the  urethritis  indirectly  benefits  the  testicular  condition  and  when  the 
iwovery  period  is  present  and  urethroscopy  of  the  posterior  urethra 
a'e.  conditions  there  leading  to  the  epididymitis  may  easily  be  recog- 
nizoi, 

DUterontul  Dis^osis  of  Gonococcal  Acute  Epididymitis. — Under  thisj 
siil'jert  are  c<»nsidered  undescended  and  anunialous  testis,  erysipelas 
"f  tile  scrotimi,  traumatic  orchitis,  traumatic  hydrocele,  tul)erculou3 
tpididymitis,  syphilitic  epididymitis,  neoplastic  epididymitis  and 
hernia. 

Mute  epididymitis  in  uvdescetided  nnd  aTiomalotis  testis  is  often 
difficult  to  settle.  The  gland  must  be  accessible  in  the  inguinal  canal 
"ftheniiperficial  ring  in  nondescent.  The  epididymis  may  be  attached 
■Iwe,  before  or  below  the  testicle  through  anatomical  defect,  torsion 
"'  llie  cord  or  adhesions  within  the  tunica  vaginalis.  All  may  be 
"rtenjiined  by  the  careful  finger.  The  history  will  show  an  old  or 
"Wit  urethral  infection  and  an  acute  painful  course  and  the  laboratory 
^y  smear  or  culture  isolate  the  gonococcus.  Rest  in  bed  with  its 
pfwnpt  results  is  an  aid. 

hrynpelas  of  the  scrotum  differs  jroin  gonvcoccal  acide  epididymitis 
"1  its  severe  general  involvement,  rapid  advance  over  the  scrotum, 
fif>"  redness,  marginate  brawny  infiltration,  absence  of  testicular 
sjinptoin.s  and  signs  of  urethral  discharge,  bacteriology  and  comple- 
"im  fixation  test. 

Ttaumnlic  orchitis  and  iraumutic  hydrocele  differ  from  gonococcal 
^It  epididymitis  in  the  history  of  definite  injury,  very  sudden  onset, 
•iiseiice  of  funiculitis  and  of  urethral  findings  and  blood  test.  The 
Jjjthl  test  is  negati\'c,  but  tension  or  fluctuation  suggests  fluid  and 


■ 
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tion  brings  blood.  If  tbe  traumatic  hydrocde  is  not  a  true 
ocele  then  the  light  test  is  positive  and  the  needle  eracuates  the 
of  true  hydrocele. 


7. — Tubereuloau  of  the  deep  urethra.  A  U  Ihe  deep  urethra  of  a  recent  acute 
osaa  of  the  epididymii  in  a  younir  nma;  from  one  of  thrM  dilated  proBtatic  ducta 
piu  emdes;  B  ia  advanced  tulicrculoBis  of  the  prostate  in  a  palieat  having 
omu  at  the  right  kidney  and  its  urol«r.     {McCarthy.') 

erculotu  differs  from  gonococcal  acute  epididymilix  in  being  a 
2  process.  The  history  reveals  tuberculosis  elsewhere  in  the 
n  many  cases,  insidious  onset,  little  pain  or  systemic  subjective 
anas,  excepting  those  of  the  antecedent  foci  elsewhere.  Some 
how  the  onaciatiun,  rapid  pulse,  anemia  and  afternoon  tempera- 
F  all  tuberculosis.    Examination  shows  a  knotty,  nodular,  fre- 


48. — TuberouJoMg  of  the  deep  urethra,  A  represents  extensive  tesiona  of  the 
ic  urethra  in  a  case  of  tuberculous  epididymitis,  on  account  of  nhich  operation 
used  and  climsUc  treatment  adopted  with  marked  bonelit;  B,  advanced  tuber- 
fod  ot  the  deep  urethra  in  a.  patient  «itb  nocturnal  and  diurnal  frequency  of 
and  occluded  left  ureter  due  to  tuberculosis  of  the  kidney.     Focal  necrosis  with 

deatruction  of  the  prostate  on  the  left  and  greatly  dilated  prostatic  ducts  on  the 

the  coUiculus.    (MoCarthy,<) 

ly  adherent  epididymis  and  foci  in  the  seminal  vesicles,  prostate, 
and  the  like.  Bacteriology  of  the  urethral  discharge  ia  negative 
nococci,  but  if  a  siniLs  exists  in  the  testicle,  it  may  be  positive 

irg.,  Gynec.  and  Obat.,  March.  1916,  pp.  330  and  331.  '  Ibid. 
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for  tubercle  bacilli.  The  gonococcal  complement  test  is  negatirc 
Tubercle  bacilli  may  be  found  in  the  urine  in  the  mixed 
the  bladder  or  in  separated  specimens  after  ureteral  catheterizadgQ 
The  tuberculin  test  and  tuberculous  management  are  aids. 

Sypkliitic  differs  from  gonococcal  aaite  epididymitis  also  in 
chronic.  The  historj-  of  sj'philis  in  primary  and  secondary 
tations  may  be  given,  as  the  orchitis  is  usually  tertiary,  Phj'st 
examination  elicits  the  testis  as  first  and  most  and  the  epididjuiis  i 
second  and  least  involved.  Other  lesions  of  the  tertiary  or  secontklj 
stage,  as  the  case  may  l)e,  are  also  usually  present.  The  swellinf  * 
uniform  without  tenderness,  adhesions  or  hydrocele.  Laborato] 
investigation  gives  a  positive  complement  fixation  test  for  sj^phfi 
but  negative  for  gonorrliea.  Sometimes  the  Treponetna  pallida 
be  obtained  by  aspiration  of  the  testicle  and  anemia  is  usually 
in  neglected  sj'philis.  There  arc  no  urethral  pus,  gonococci  or  otfc 
organisms  exceiit  the  normal  urethral  group.  Marvelous  results 
intensive  treatment  with  neosalvarsan,  salvarsan,  mercurj*  and  t 
iodides  combined  with  hygienic  management  settle  the  question. 


Fio.  49. — Teratoma  testis,  adult  t}i>e.    Patient  well  and  flrithout  Bccondariea 
thrre  yeara  after  operation,     (Aiithur's  case,) 


Neoplastic  differs  from  gonococcai  acute  epididymitis  in  its  histoiya 
slow  onset  followed  hy  perhaps  regular  rapid  growth  in  a  few  weebif 
months,  absence  uf  pain  early,  which  appears,  however,  later.    Awaw 
and  emaciation  and  depreciation  may  be  early  and  marked.    L)iB-  1 
phatic  involvement  is  early  and  characteristic.     Teratoma  (rf  the 
testicle  is  the  most  common  and  rapid  form.    Physical  examinstiiiB  ] 
shows  a  stony,  hard  testis  and  in  an  advanced  case  the  lymj^utic 
channels  and  glands  invaded.    There  is  no  special  tenderness.    Tie  | 
testis  is  usually'  attacked  first,  then  the  epididymis.    The  laboratoty 
findings  are  no  urethral  pus,  no  gonococci  cr  other  organisms  except  j 
the  normal  urethral  flora,  no  complement  fixation  test  for  either  go^o^ 
rhea  or  s^T^liilis.    The  blood  may  show  the  changes  characteristic  rf 
malignant  disease. 

Hernia  differs  from  gonococcal  acute  epididymitis  in  its  histon-  ol 
anatomical  defect,  or  acquired  and  slow  onset,  after  direct  or  musculir 
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riolence  or  during  chronic  cough,  constipation,  strain  and  the  like. 
Ihe  pain  is  of  dragging  not  of  intense  incapacitating  character  and 
without  fever,  chill  or  other  sign  of  infection.  Physical  examination 
reveals  a  mass  in  the  inguinal  canal  or  scrotum,  insensitive,  always 
Bomewhat  distinguishable  from  the  testicle  and  epidid>Tnis,  with 
inpulseon  coughing  and  without  redness  or  edema  of  the  skin.  Redu- 
dUe  hernia  permits  restoration  of  the  mass  into  the  abdomen;  irredu- 
cible breech  shows  partial  or  absent  return  of  the  contents  of  the  sac; 
nflamed  or  incarcerated  hernia  presents  inflammation  at  the  site  of 
jRviously  irreducible  rupture,  while  strangulation  adds  the  terrible 
dements  of  intestinal  obstruction.  Even  in  the  last  two,  the  diagnosis 
ii  easy  and  the  mass  separable  from  the  testicle  in  no  small  number  of 


''Diflerexitial  Diagnosis  of  Gonococcal  Chronic  Epididsrmitis." — The  same 
htsis  as  in  the  acute  exists — history,  physical  and  laboratory  examina- 
tions for  distinction  bet\^'een  chronic  epididymitis  and  tuberculosis, 
qrphilis  and  neoplasm  of  the  testicle  and  hernia.  The  remarks  given 
mder  the  acute  lesion  concerning  the  diagnosis  of  undescended, 
anomalous  and  adherent  testes  need  no  repetition  here. 

Tuberculous  differs  from  chronic  epididyiriitut  in  the  history-  of  other 
tuberculous  foci,  slow  onset,  absence  of  urethritis  and  perhaps  latent 
progress  in  the  testicle,  rather  than  early  subsidence  and  later  per- 
sistence from  an  acute  process.  The  physical  examination  may 
reveal  the  other  foci  and  the  systemic  depreciation.  Nodulation, 
adhesion  of  the  testicle  to  the  skin,  chronic  hydrocele  and  local  abscess 
and  sinus  may  be  present.  Laboratory-  and  bacteriologic  examination 
leveab  no  gonococci  in  the  urethral  discharge  and  not  infrequently 
tubercle  bacilli  in  the  urine  and  semen,  for  which  the  guinea-pig  test 
must  often  be  employed.  The  various  tuberculin  tests  are  also 
available  with  caution  as  to  deductions. 

Syphilis  and  neoplasm  of  the  testicle  and  hernia  are  sufficiently  dis- 
tinguished from  chronic  epididymitis  under  its  antecedent  acute  form, 
80  that  further  review  would  be  redundant. 

Treatment. — Gonococcal  epididymitis,  epididymoorchitis  and  funi- 
culitis  in  their  significance  as  complications  damage  the  vas,  epididy- 
mis and  testes  more  or  less  profoundly  or  permanently  and  unilaterally 
or  bilaterally  so  that  relative  sterility  may  result.  The  injury  may 
be  partial  and  what  is  sociologically  important,  infectiousness  through 
tfce  semen  may  persist  for  a  long  time. 

Prophylaxis, — Careful  instructions  as  to  care  are  essential  during 
posterior  acute  and  chronic  urethritis.  There  must  be  no  excesses 
by  the  patient  in  diet,  drink  or  sexuality.  Thorough  comprehension 
rf  lesions  and  adaptation  of  treatment  are  necessary  on  the  part  of  the 
physician  to  prevent  extension  of  the  infection  from  the  urethra  to 
the  sexual  glands.  The  principle  of  immediate  cessation  of  all  local 
treatment,  such  as  irrigation,  at  the  earliest  sign  of  tenderness  or 
leuralgia  of  either  testis  is  too  little  understood  and  followed.  Special 
.voidance  of  the  predisposing  and  exciting  causes  given  in  the  clinical 
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section  on  page  147  is  important.  All  attempts  at  abor 
infection  is  incident.  Further  propress  cannot  l;e  checkwl  i 
going  prevention  lias  failed  because  the  symptoms  arise  inrl 
ably  from  those  of  the  ])osterior  urethritis. 


The  reader  is  rcferrtil  to  i)ages  A\)'}  to  4il7  of  ( 'hapter  I X  t 
Principles  of  Treatment  for  data  of  managenient. 
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Curatirt  Trealmerjt.^AW  meatiures  at  definite  relief  are  referable 
to  the  features  of  each  case.  Tlie  physical  measures  are  of  little 
benefit  vuitil  the  severity  of  the  attack  is  over  and  then  their  service 
is  indirect.  Massage  of  testis  and  epididymis  is  impossible  but  of 
asiocisled  prostatitis  and  seminal  vesiculitis  is  in  the  lote  declining 
stage  advisable  in  aiding  the  cessation  of  one  source  of  the  lesions  in 
tie  testes  and  their  outlets.  The  uniform  pressure  of  a  rubber  band- 
age betnngs  under  this  heading.  It  is  made  of  dentists'  rubber  dam 
ciil  b  a  strip  about  two  and  a  half  inches  wide  and  eighteen  inches 
long,  with  a  short  piece  of  adhesive  plaster  attachetl  to  the  middle  of 
mt  end.  The  bandage  is  wound  reasonably  tight  about  the  affected 
tratide  and  secured  by  the  adhesive  plaster,  which  must  be  short  , 
enou^  not  to  interfere  ivith  elasticity  in  accommodation  of  possible 
iDowwd  swelling.  Hydrotherapy  is  the  ice-bag  locally  applied  to 
the  testis  supported  by  the  bridge  and  protected  by  gauze  or  flannel 
Slid  U>  the  affected  inguinal  canal  for  the  funiculitis.  Hot  poultices 
H  lobelia  and  tobacco  are  said  to  lie  soothing  and  sedative,  Irriga- 
tiofl  of  the  rectum  for  the  prostatitis  and  seminal  vesiculitis,  asso- 
datal,  indirectly  benefit  the  testicle,  and  in  the  later  stages  hot  sitting 
baths  decongest  the  entire  region.  Systemically,  body  baths  and 
Turidgh  baths  aid  in  elimination  of  absorptive  conditions.  The 
ap)dication  of  light  during  long  periods  several  times  a  day  by  the 
pstifBt  witli  one  of  the  approve*!  therapeutic  lamps  soothes,  decon- 
Kcsts,  raorbs  and  fiu^iher  acts  in  actinic  uifluence,  especially  in  the 
later  neuralgic  pains  and  vascular  spasm.  The  electrotherapy  is 
unportaiit  even  during  the  acute  stage.  In  the  declining  and  termi- 
nal stages,  however,  the  following  modalities  are  indicated:  The 
fflwiiility'  is  the  local  application  on  the  epididjTnis,  testis  and  vas 
Wfrens  of  a  surface  vacuum  electrode  attached  to  the  negative  pole 
of  the  fflultiple-plate,  high-speed,  static  electrical  machine  with  the 
positive  pole  groimded.  The  intensity  is  a  spark  gap  of  a  half-inch 
m  one  inch  gi^^ng  0.5  to  1  milliamp^res  of  current  which  in  duration 
mitit  mnove  all  pain  at  a  given  sitting — usually  in  from  fifteen  to 
thirty  minutes  or  more.  Frequency  is  daily  for  from  seven  to  ten 
^y\  producing  an  action  relieving  vascular  spasm  and  inducing 
fssotption  and  drainage  through  the  natural  vascular  and  IjTuphatic 
"Manuel  and  having  a  result,  as  a  rule,  of  the  disappearance  of  the 
fnlargoDcnt  in  about  ten  days. 

l^e  medicinal  measures  are  sedatives  for  the  pain,  urinary  anti- 
*ptics  for  the  pus  and  urinary  diluents  and  antacids  for  the  polia- 
*™Ha,  circulatory  sedatives  for  the  hj-pcremia  and  supportives  for  the 
'"Mc  mfluence,  if  present,  and  alteratives,  such  as  the  iodide  of  potash, 
"Trtsorption — all  by  systemic  administration  according  to  indication, 
"f  questionable  value  during  acute  stages  is  serotherapy,  except  in  the 
I  ^cwoDal  patient  benefited  by  the  antigonococcal  serum  for  the  estab- 
^Mmbt  of  passive  immunity.    In  the  chronic  periods,  however,  a  few 


K  term  used  by  eleeUotherapeutiats  to  deiuit«  the  tyiw  of  ci 
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patients  are  greatly  restored  by  autogenous  or  heterogeneous  bacterin, 
especially  of  the  mixed  type,  such  as  Van  Cott's,  when  absorption  is 
present,  chiefly  from  the  associated  prostatitis  and  seminal  vesiculitis. 

The  local  administration  of  anv  urethral  treatment  should  be  dis- 
continued  during  the  acute  period  but  ointments,  such  as  ichthyol,  in 
10  to  25  per  cent,  strength  and  guaiacol  in  25  to  50  per  cent,  strength 
are  of  great  service.  Rectal  irrigations  with  the  double  current  tube 
or  the  prostatic  cooler  treat  the  periurethral  structiu^s  with  benefit 
to  the  testis.  Only  after  the  epididymitis  is  nearly  well  should  any 
urethral  treatment  be  even  cautiously  begun  and  most  conservatively 
continued.  Chronic  epidid^Tnitis  may  be  made  acute  and  relapsing  l^ 
improper  invasion  of  the  posterior  urethra.  Therefore,  instillations, 
reti^ojections,  catheter-and-s\Tinge  irrigations  and  applications  in  the 
order  named  and  beginning  with  very  mild  fluids  are  the  only  posterior 
urethral  treatments  proper. 

Nonoperatire  Surgical  Measures. — If  acute  retention  of  urine  is 
present,  catheterization  is  called  for  and  if  repetition  is  necessary  the 
indwelling  catheter  is  preferred  for  a  day  or  two  wth  protective 
lavage  of  the  bladder  and  decongesting  hip-baths.  The  best  dressing 
of  the  testis  is  the  rubber  bandage  described  above.  Adhesive  plaster 
strapping  is  also  recommended  with  the  disadvantage  of  inelastic  resist- 
ance to  possibly  advancing  enlargement.  After  the  epididymitis  is  cured 
all  the  other  nonoperative  measures  devoted  to  the  posterior  urethn 
become  available,  as  just  mentioned.  If  strictiu^  is  a  basis  of  the 
lesion  the  author's  irrigating  sound  is  of  special  value  in  combining 
gentle  dilatation  with  retrojection,  but  injections  by  the  patient  are 
hazardous  even  after  the  epididymitis  has  declined. 

The  operative  svrgical  viea^ures  are  five:     (1)  Epidid>motomy  for    \ 
pus  in  acute  stages;  (2)  Hagner*s  transplantation  of  the  vas  in  duonic 
obstruction ;  (3)  prostatotomy  for  pus  as  an  associative  lesion ;  (4)  seminal    I 
vesiculotomy  for  pus  as  a  concomitant  focus;  and  (5)  lu-ethrotomy  for 
stricture  as  an  antecedent  condition. 

Of  these  five  procedures  prostatotomy  is  iPully  discussed  imder  paren- 
chymatous prostatitis  (page  125),  seminal  vesiculotomy  under  spermar 
tocystitis  (page  139),  with  occlusion  and  urethrotomy  under  stricture 
(page  395),  and  will  therefore  need  no  further  note  here. 

Epididymotomy  {Hagner's^  operation)  is  available  in  acute  epididy* 
mitis  for  evacuation  of  tlie  pus  when  there  is  much  accumulation 
and  excessive  swelling  in  selection  of  case.    The  operation  is  not 
diflScult  and  requires  as  instruments  and  supplies  scalpel,  tenotome, 
scissors,  forceps,  hemostats,  small  sharp  and  blunt  retractors,  liga- 
tures, needle-holder,  needles,  sutures,  drains  and  dressings  with  large 
suspensory'  bandage.    The  preparation  of  the  patient  and  field  are 
standard  and  the  anesthesia  is  by  preference  general  on  account  d 
the  sensitiveness  of  the  testis  during  the  manipulation  but  may  be 
local  by  infiltration  of  the  inguinal  branch  of  the  genitocrural  nerve 

>  Tr.  Am.  Assn.  of  Genito-Urinary  Surg.,  1907,  v,  ii,  p.  262.     Ibid.,  p.  37.     Am.  Surg.. 
May,  1908.     Med.  Rec,  DecemlKjr  4,  1909.     Ibid.,  August  10,  1907. 
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it  emerges  from  the  superficial  abdominal  ring.  The  postm-e  is 
pine  and  the  prominence  of  the  swelling  along  the  epididymis  at  the 
ten^al  between  it  and  the  testis  is  the  one  landmark,  determining 
e  site,  extent  and  depth  of  the  incision,  which  passes  through  the 
in  and  dartos  as  the  superficial  field  down  to  the  tunica  vaginalis 
stb  and  after  hemostasis  reaches  the  obvious  point  of  accumulation 
fter  free  division  of  the  tunica  to  the  limits  of  the  skin  opening, 
"he  testis  is  then  delivered  upon  warm  towels  and  examined.  Mul- 
iple  punctures  with  the  tenotome  are  made  penetrating  the  infiltrated 
ibrous  capsule  and  entering  the  thickened  connective  tissue  beneath 
IS  the  deep  field.  As  the  knife  pierces  such  thickenings  marked 
lecrease  in  resistance  is  felt  and  free  pus  may  escape  from  any  of  the 
3penings,  which  should  be  enlarged  and  gently  probed  toward  the 
pocket,  which  is  safer  than  further  use  of  the  knife,  and  then  gently 
massaged  until  empty.  Irrigation  of  each  pocket  in  the  epididymis 
and  of  the  whole  cavity  of  the  tunica  is  then  done  with  1  in  1000 
bichloride  of  mercury  water\^  solution  followed  by  normal  salt  solution. 
Light  sutiu'e  of  the  tunica  with  catgut  after  restoration  of  the  testis 
to  its  bed  and  drainage  with  a  cigarette  packing  through  the  suture 
line  in  the  tunica  down  to  the  epididymis  followed  by  standard  closure 
of  the  skin  with  silk  and  a  generous  dressing  within  the  large  suspen- 
wry  bandage  or  a  T-binder  closes  the  operation. 

Immediate  Afterireatment. — Packings  secure  drainage  and  avoid  ad- 
hesions as  far  as  possible  and  remote  aftercare  is  devoted  to  antecedent 
and  associated  conditions  within  and  about  the  urethra.  Drainage 
usually  ceases  on  the  fifth  to  the  tenth  day  and  the  frequency  of  dress- 
ings is  correspondingly  decreased.  Accepted  diet  and  medication  are, 
of  course,  the  rule. 

Eyididyvwvasostoviy  (Martin's^  operation). — The  following  essen- 
tials are  noted  in  the  careful  selection  of  case  for  reasonable 
chance  of  success.  Sterility  due  to  causes  other  than  obliteration 
of  the  tail  of  the  epididj-mis  is  a  contraindication  and  the 
patency  of  the  vas  deferens  from  the  epidid^Tnis  to  the  prostatic 
ui^thra  must  be  demonstrated  by  preliminary  injection  of  pigment 
passed  in  the  urine  or  received  in  massaged  specimens.  A  vaso- 
puncture as  just  described  is,  therefore,  required.  Martin^  says 
further:  "Before  the  operation  is  undertaken  strictures,  posturethral 
lesions  and  chronic  inflammation  of  the  seminal  vesicles  and  vas 
should  be  cured.''  He  also  states  that  a  microscopist  should  be  on 
duty  to  show  the  presence  of  spermatozoa  as  a  means  of  prognosis 
«nd  of  determining  whether  the  anastomosis  shall  be  into  the  epi- 
didymis or  testis.  The  instruments  and  supplies  are  scalpel,  eye  scis- 
Jors  and  forceps,  hemostats,  ligatures,  small  sharp  and  blunt  retrac- 
ors,  eye-needle  holder  and  needles,  fine  silver  wire  or  silk  sutures, 
rains  and  dressings  with  large  suspensory  bandage.    The  prepara- 

*  Tr.  Am.  Absii.  Genito-Urinary  Surg.,   1907,  ii,  32.      Martin,   Carnctt,   Levi  and 
•zmington,  Univ.  Penna.  Med.  BuU.,  1902-3,  xv,  2. 
'  hoc.  dt. 
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tion  of  the  patient  and  field  are  of  recognized  type  and  anesthesia, 
local  by  infiltration  of  the  genitocrnral  nerve  or  general  in  nervous 
patients.    The  landmark  is  the  posterior  border  of  the  testis  and 
the  epididymis  for  the  incision  which  crosses  the  skin  and  superficial 
fascia  of  the  dartos  as  the  superficial  field  and  thus  reaches  the  outer 
side  of  the  sexual  gland  and  spares  the  spermatic  artery  and  the 
artery  of  the  vas,  which  are  pushed  aside  in  the  deep  field.    The  \ds 
is  opened  at  the  level  of  the  globus  major  for  about  one  and  a  half 
inches  and  then  an  ellipse  is  cut  out  of  the  head  of  the  epididymis 
in  general  correspondence  with  such  incision.    Martin*  believes  it  is 
better  to  cut  the  vas  obliquely,  split  it  upward  for  a  quarter-inch  and 
sew  this  widely  stretched  lumen  to  the  openmg  made  either  ioto  the 
epididymis,  or  if  spermatozoa  are  not  found  there,  into  the  testidc. 
Immediate  microscopical  examination  should  be  done  to  decide  this 
point.    Four  sutures  of  silver  wire  or  fine  silk  make  this  union,  one 
at  the  upper  and  lower  limits  of  the  wound  and  one  at  eacli  side.  Aftff 
this  the  skin  wound  is  stitched  in  the  usual  manner  without  drain, 
unless  a  small  rubber  tissue  wick  is  used  for  twenty-four  hours. 

The  immediate  aftercare  aims  to  secure  primary  union  by  maintaining 
an  evenly  arranged  dressing  under  gentle  pressure  and  the  remote  aftff' 
treatment  does  not  neglect  examination  for  spermatozoa  which  may 
appear  early  or  late.  The  posterior  urethra,  as  stated  in  the  paragraph 
on  selection  of  case  on  page  161,  should  be  as  far  as  possible  cured 
before  and  not  after  the  operation.    The  comments  are  caution  as  to 
traiunatism  of  the  veins  which  leads  to  thrombosis,  pain  and  deUy  in 
recovery,  as  to  traiunatism  of  the  arteries  which  may  produce  loss  of 
the  testis,  and  as  to  demonstration  of  living  spem^atozoa  and  patency 
of  the  vas  before  selecting  the  point  of  anastomosis  or  completing  the 
operation.    The  dangers  to  life  or  the  testis  are  ?n7,  if  none  of  the 
above  accidents  happens  and  the  end  results  in  properly  chosen  cases 
are  a  return  of  living  spermatozoa  within  a  few  days  or  weeb  ot 
months. 

Cure. — Pathologically,  in  the  absolute  sense  cure  is  rare  and  m  onlj' 
mild  cases,  but  in  partial  degree,  is  common  even  when  occlusion  does 
not  occur,  although  infiltration  remains.  There  is  failure  when  occlu- 
sion is  present  and  the  testis  does  not  functionate  except  in  its  systemic 
influence.  Symptomatically  there  should  be  no  pain,  little  or  nc 
nodule  in  either  the  globus  major  or  minor  and  no  absence  of  semei 
in  the  author's  seven-glass  test,  which  is  of  special  value  in  such  cases 
Bacteriologically  there  must  be  no  gonococci  in  the  semen  secured  b; 
the  foregoing  test  or  in  a  condom  worn  at  night  to  preserve  a  semini 
emission. 

2.    Urinary  Forms. 

Significance. — All  urinary  complications  are  major  on  account 
the  importance  of  the  stnictiu'es  invaded  and  of  the  difficulties  of  cui 

*  Loc.  cit. 
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ich  often  lead  to  operative  interference.  The  infection  of  a  pos- 
ior  urethritis  may  pass  the  sphincter  of  the  bladder  and  invade  the 
nary  organs  in  regular  order  from  below  upward,  causing  urethro- 
stitis,  cystitis,  ureteritis,  pyelitis,  pyelonephritis,  separately  or 
Lriously  associated.  Ascent  of  the  organisms  over  the  direct  con- 
nuity  of  surface  is  the  rule  in  these  cases.  Gonococcal  manifestations 
re  agam  accepted  and  described  as  the  type. 

Varieties. — Varieties  refer  to  the  bladder  in  urethrocvstitis  and 
cystitis,  to  the  ureter  in  iu*eteritis  and  pyelitis,  and  to  the  kidney  in 
pyelonephritis  and  pyonephrosis,  as  indicated  in  the  clinical  section. 
These  may  all  occur  separately  or  be  variously  or  collectively  associated. 

Etiology. — The  catarrhal  diathesis  producing  a  favorable  soil  and 
low  systemic  resistance  to  disease  permitting  rapid  progress  are  pre- 
disposing conditions.  Direct  extension  of  the  organisms,  most  com- 
monly the  gonococcus  in  j)ure  or  associated  infection  from  the  posterior 
urethra  into  the  bladder  and  thence  upward,  is  the  exciting  cause. 
The  gonococcus  renews  its  activity  during  an  exacerbation  of  a 
posterior  subacute  or  chronic  urethritis,  or  invades  upward  through 
its  native  virulence  during  an  acute  attack.  Artificial  extension  pro- 
ceeds from  sounds,  urethroscopes,  cystoscopes  and  catheters,  irriga- 
tion of  the  urethra  under  high  pressure  and  with  strong  applications, 
all  producing  subacute  or  acute  catarrhal  inflammation  which  imme- 
diately affects  the  gonococcus.  The  author's  irrigation  sounds  are 
of  value  as  preventives  in  that  the  filling  of  the  bladder  with  a  mild 
antiseptic  through  the  channel  of  the  sound  not  only  sterilizes  and 
cashes  the  bladder  free  of  any  ])us  inadvertently  dragged  into  it  but 
also  cleanses  the  urethra  from  behind  under  Nature's  own  muscular 
adaptation.  These  sounds  are  described  in  Chapter  VII  on  page  370. 
Similar  in  action  is  local  congestion  due  to  exposure  to  cold,  excesses 
in  food,  drink  and  intercourse  and  the  agitation  of  horseback,  bicycle, 
automobile  and  railroad  riding. 

Prophylaxis. — Prophylaxis  in  general  applies  to  the  group  as  a  whole, 
because  if  the  bladder  is  once  invaded  extension  is  apt  to  occiu*  by  way 
of  the  blood-current,  the  IjTnph-current  and  the  mucosa  in  direct  con- 
tinuit} ,  especially  if  the  ureter  mouths  are  patent,  l^rinary  antiseptics 
during  any  sign  of  irritability  are  indicated  to  increase  the  acidity  which 
is  germicidal.  The  sjTnptoms  must  not  be  augmented.  Artificial  exten- 
sion should  be  guarded  against,  whose  elements  are  detailed  in  the 
Jinical  section  with  reference  to  instruments  (page  506).  All  excesses 
n  food,  drink  and  sexuality  should  be  forbidden.  Abortion  is  rarely 
ossible  but  suitable  treatment  will  i)revent  a  urethrocystitis  from 
^tending  to  the  bladder  as  a  whole  and  confine  a  cystitis  within  the 
sens  from  reaching  the  ureters  or  kidneys. 

GONOCOCCAL  ACUTE  URETHROCYSTITIS. 

Definition. — ^As  the  term  mdicates,  urethrocystitis  is  infection  of  the 
jterior  urethra  and  bladder,  of  which  the  latter  element  is  limited 
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to  the  cervical  portion  in  the  retropubic  and  ureterotrigonal  quadrants, 
particularly  the  trigonum.  From  this  origin  the  inflammation  may 
cause  a  generalized  cystitis,  which  is  a  subject  in  itself. 

Varieties. — Forms  are  seen  primary-  and  secondary  in  origin,  acute, 
subacute  and  chronic  in  course;  nongonococcal  and  gonococcal  in 
bacteriology.  The  chronic  lesions  belong  to  their  own  subject  in 
this  work  and  the  nongonococcal  may  in  description  be  merged  witi 
the  gonococcal,  which  gives  the  most  severe  t>T>e  alone  or  combined 
with  other  organisms,  notably  the  pyogenic  bacteria  and  BaciUui  coli 
communu. 

Pathology. — The  details  given  under  (Cystitis  on  page  167,  to  whiA 
the  reader  is  referred,  apply  here.  The  sole  exception  is  the  distribution 
which  in  this  case  is  in  the  annexa  of  the  neck  in  the  retropubic  and 
ureterotrigonal  segments. 

Symptoms. — The  condition  is  regularly  secondary  to  antecedent  com- 
plicated or  uncomplicated  posterior  acute  or  chronic  urethritis.  Primarj' 
causes  are  not  seen  excepting  in  tuberculosis  and  neoplasm  and  the 
congenital  deformities,  which  are  treated  under  Cystoscopy  on  pages 
767,  775  and  781.  The  disease  has  stages  of  infection,  establishment 
and  termination,  of  which  the  invasion  is  so  insidious  and  brief  that  it 
merges  with  the  establishment,  so  that  when  the  patient  complains  of 
symptoms  the  objective  proof  of  the  disease  is  already  fixed. 

The  conditions  are  subjective  and  objective,  local  and  systemic. 
The  local  subjective  s\inpt()ms  are  frequency,  tenesmus,  terminal 
pain,  pus  and  blood  and  at  times  retention.  The  frequency  augments 
and  continues  the  same  symptoms  of  the  antecedent  posterior  urethri- 
tis. The  tenesmus  arises  from  the  inflammation  over  the  muscle, 
giving  the  sensation  of  *' unfinished  business''  after  urination.  The 
terminal  pain  and  usually  the  bleeding  also  are  due  to  the  pressure  of 
the  sphincter  muscle  upon  the  inflamed  mucosa,  while  the  pus  is  either 
the  last  dregs  in  the  bladder  or  actually  expressed  from  the  mucosa. 
Retention  arises  from  extreme  edema  and  may  require  judicious 
catheterization. 

The  objective  symptoms  are  best  obtained  by  intelligent  use  of  the 
author's   seven-glass   test.    The   anterior   urethral   and   the  control 
anterior  urethral  specimens  in  the  first  and  second  glasses,  respectively, 
indicate  the  lesions  of  this  part  of  the  canal.    The  third  or  postenor 
urethral  glass  develops  the  lesions  there  with  the  aid  of  the  microscope- 
The  passage  of  a  small  rubber  catheter  brings  the  pus,  mucus  and 
detritus,  sedimented  at  the  neck  of  the  bladder,  through  the  urethro- 
cystitis.   These  may  be  followed  by  relatiA'ely  clear  urine  from  the 
bladder.     Irrigation  of  this  viscus  until  it  is  clean,  followed  by  \^ 
distention  and  suitable  massage  of  the  prostate  and  the  seminal  vesidc^ 
each  in  its  turn,  procures  the  prostatic  and  the  right  and  left  vesicula^ 
glasses  as  the  fifth,  sixth  and  seventh  specimens  and  proves  the  coH' 
dition  of  these  organs.     Sedimentation  shows  a  thick  layer  of  pus  at 
the  bottom  of  the  glass  followed  by  a  thinner  blood-stained  or  blood- 
filled   layer,   next   nuico})us  and   finally  mucus,    (^hemical   analysis 
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isually  shows  acid  uriiie,  sometimes  alkaline  from  blood,  iiueleo- 
ilbumin  from  the  pus  and  seroalbumin  from  the  blood  and  no  casts  or 
other  renal  elements.     Bacteriologically  gonococci  may  be  found  in 
smear  and  culture,  ver\'  often  associated  with  other  organisms,  as 
stated,  and  microscopically  are  seen  epithelia  from  the  posterior  urethra 
and  neck  of  the  bladder,  pus,  blood  and  mucus  in  strings  and  slugs. 
When  the  lesion  is  not  overactive  a  cystoscopy  will  reveal  a  localized 
inflammation  in  the  neck  of  the  bladder  and  the  same  obser\'ation  may 
be  made  with  the  cystourethroscope  by  penetrating  the  bladder  with 
it  and  exploring  the  neck  and  the  ureterotrigonal  and  retropubic 
segments  as  a  preliminan-  of  urethroscopy. 
[       The  stage  of  termination  is  completed  first  in  the  subjective,  then 
in  the  objective  symptoms.    All  complaints  cease  usually  before  the 
urme  is  free  of  objective  bladder  elements,  especially  squamous  epi- 
thelia, which  may  persist  for  some  time.  The  urethral  discharge,  which 
usually  decreases  during  severe  acute  urethrocystitis,  reappears  when 
the  latter  subsides,  exactly  as  it  does  during  the  acme  and  subsidence 
of  any  other  severe  complication.     A  few  cases  extend  to  all  four 
zones  of  the  bladder — namely,  the  urachal,  retropubic,  ureterotrigonal 
and  the  subperitoneal,  and  then  terminate  as  a  general  cystitis  does 
or  become  chronic  for  life.     A  still  smaller  number  of  urethrocvstites 
may  become  chronic  and  without  termination,  and  catarrhal  and  other 
I     diatheses  may  produce  relapsing  cases  difficult  to  cure. 

Gonococcal  and  Chronic  Subacute  Urethrocystitis. — The  form  of 
subacute  urethrocystitis  is  so  mild  as  to  have  no  subjective  symptoms 
over  and  above  those  of  the  antecedent  urethral  lesions.  Objectively 
|[  the  bladder  findings  are  present,  which  indicates  that  when  a  posterior 
I  urethritis  is  slightly  atypical,  the  urine  should  be  examined  for  bladder 
^  epithelium — a  wise  rule  with  every  such  urethritis. 
I  The  subject  of  gonococcal  chronic  urethrocystitis  is  reserv'ed  for 
[      Chapter  I\   on  Chronic  Urethritis,  on  page  328. 

l^i^nosis. — Rapid  ascent  of  the  gonococcal  infection  through  the 
angrier  urethra  and  into  the  posterior  portion  marks  the  history,  with 
vicious  symptoms  of  involvement  of  the  neck  of  the  bladder,  such 
^  great  functional,  sexual    and   urinary  disturbances.    Both   these 
'sflexes  are  stimulated  and  irritated  in  high  degree.    Occasionally 
there  is  a  histor>^  of  instrumentation.      Symptoms  are  frequency  of 
Nation,  tenesmus,  terminal  pain,  pus  and  blood,  and  sometimes 
temporary  retention.    Systemically  the  patient  shows  nervous  dis- 
quietude, chills,  fever  and  prostration  with  the  usual  other  train  of 
^JTnptoms   incident   to   infection   and    absorption.    As  a  rule,  such 
sjTnptoms  are  less  severe  than  in  complications  in  the  prostate,  seminal 
vesicles,   testicles    and    generalized    cystitis.     Physical    examination 
through  the  rectimi  on  a  full   bladder  may  show  great  tenderness 
above  the  prostate  around  the  neck  of  the  viscus.    Only  in  the  declin- 
wigstage  may  cystourethroscopy  or  cystoscopy  be  advisedly  attempted. 
The  three-glass  test  will  show  pus  in  all  specimens  and  much  that  is 
thick  and  blood-stained  in  the  last  glass.    The  seven-glass  test  of  the 
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author  may  be  carried  out  with  caution  in  mild  or  subsiding  cases  and 
will  show  in  the  fourth  or  bladder  glass,  if  divided  into  two  specimens, 
most  pus  in  the  first  drawn  off  from  the  trigonum  just  as  the  catheter 
enters  the  bladder  and  perhaps  comparatively  clear  urine  in  the 
second  flow.  The  prostatic  and  the  two  seminal  vesicular  glasses 
may  be  normal  except  for  the  presence  of  pus  and  other  elements  from 
the  posterior  urethra.  In  the  laboratory  on  sedimentation,  pus  at 
the  bottom  of  the  glass  is  usually  followed  by  layers  of  bloody  muco- 
pus,  mucopus  alone,  mucus  and  pus  more  or  less  separated,  depending 
on  the  severity  of  the  lesion.  The  microscope  will  show  that  this 
detritus  consists  only  of  bladder  elements  and  excludes  casts  and 
other  renal  factors.  The  amount  of  albumin'  in  the  urine  is  little  and 
due  to  the  pus,  in  comparison  with  albumin  due  to  nephritis  by  the 
process  of  transudation.  Treatment  by  irrigation  of  the  bladdff 
until  cleansed,  followed  by  the  instillation  of  mild  stimulating  antisep- 
tics and  sometimes  even  application  to  individual  points  through  the 
cystourethroscope,  adds  the  final  proof  of  diagnosis.  Attention  to 
the  urethritis  is  also  important  because  it  removes  the  original  source 
of  extension  of  the  disease. 

Treatment. — ^The  correlation  of  urethrocystitis  and  cystitis  renders 
essential  the  discussion  of  their  treatment  under  Cystitis  at  the  end 
of  this  topic  on  page  173. 

CYSTITIS. 

Definition. — Inflammation  of  the  bladder  is  by  definition  cystitis 
when  it  involves  the  nuicosa  as  a  whole,  although  it  may  be  more 
severe  at  some  than  at  other  points,  notably  about  the  neck  in  the  ure- 
terotrigonal  and  retropubic  quadrants. 

Varieties. — Classification  respects  primary  and  secondary  as  to  origin, 
acute,  subacute  and  chronic  as  to  course,  mild  and  superficial,  severe 
and  deep  or  parenchimatous,  intense  and  ulcerated  as  to  degree,  and 
finally  complicated  and  uncomplicated  as  to  added  lesions.  Prinaary 
cystitis  does  not  concern  the  purpose  of  this  work,  so  that  the  second- 
ary form  with  antecedent  lesions  of  the  urethra  alone  will  be  con- 
sidered. 

Etiology. — As  a  complication  or  sequel  of  posterior  gonococcal  acute 
urethritis,  cystitis  may  occur,  but  relatively  infrequently,  or  it  may 
arise  in  the  course  or  during  an  exacerbation  of  posterior  gonococcal 
chronic  urethritis.    In  either  case  the  antecedent  is  a  very  seveie 
and  usually  complicated  manifestation  of  the  disease.    The  systanic 
and  local,  predisposing  and  exciting  causes  duplicate  those  given  under 
urethrocystitis,  of  which  the  cystitis  may  be  only  a  later  generalization. 
The  essential  exciting  cause  is  the  gonococcus  producing  the  inflam- 
mation taken  as  the  t>i)e,  rarely  in  ])iu'e,  more  often  in  associated 
culture,  espKJcially  in  the  older  cases  in  which  it  may  be  impossible 
or  very  difficult  to  find  the  gonococcus  in  direct  proportion  to  the  age 
of  the  case.    The  associated  organisms  are  commonly  the  catarrhal 
and  pyogenic  cocci.  Bacillus  coli  communis  and  Micrococcus  urecp. 


CYSTITIS  167 

Pathology. — In  the  nature  of  the  disease  the  lesions  are  judged  chiefly 
Mn  cystoscopic  findings  and  are  really  added  to  the  pathology  of  the 
itecedent  urethral  conditions.  The  essence  is  a  gonococcal  invasion 
[  the  bladder  mucosa  as  a  whole,  sometimes  without,  more  frequently 
ith  other  organisms,  characterized  by  congestion,  edema,  desquama- 
ion  and  infiltration,  pus  and  blood  and,  in  severe  cases,  by  ulceration. 
[he  tissues  involved  are  in  mild  cases  the  epithelial  and  subepithelial 
ayers,  beyond  which  no  extension  may  occur;  but  in  severe  cases,  the 
bladder  wall  as  a  whole  may  become  more  or  less  diseased,  especially 
in  localized  spots,  fonning  ulcers  of  variable  extent  and  depth.  The 
macroscopic  appearance  shows  the  mucous  membrane  red,  raw  and 
thickened,  rough  and  pus-covered,  bleeding  and  ulcerated,  while  the 
microscopic  features  are  the  same  as  in  other  gonococcal  conditions — 
denuded  epithelium,  infiltration  with  small  round  cells  into  the  sub- 
mucosa,  associated,  of  course,  with  the  congestion,  pus,  bleeding  and 
ulceration.  Temporary  lesions  occur  only  in  the  mild  superficial  cases 
and  are  the  least  frequent,  while  mucli  more  usual  are  the  severe  cases 
with  permanent  lesions,  such  as  hypertrophy,  trabeculations,  saccula- 
tion, contracture  with  deformity  and  scar  of  ulcers.  Persistent,  sub- 
acute or  chronic,  purulent  cystitis  may  also  be  the  outcome.  Compli- 
cating lesions  are  ascending  ureteritis,  pyelitis,  pyelonephritis  and 
ulcerations  of  unusual  depth  and  the  antecedent  urethral  disease  with 
their  complications  are  the  only  associated  lesions. 

Symptoms. — Distinction  is  drawn  between  subjective  and  objective, 
local  and  systemic  manifestations  and  between  the  periods  of  invasion, 
establishment  and  termination.  In  general  the  syndrome  is  the  same 
as  that  of  urethrocystitis  only  in  more  severe  degree.  The  stage  of 
invasion  is  masked  lif  it  occurs  strictly  during  a  posterior  acute  urethri- 
tis; but  may  be  marked  if  instrumental  infection  of  the  bladder  is 
responsible.  It  is  characterized  chiefly  by  uncontrollable  uneasiness 
and  rapidly  progressing  poUakiuria  and  increasing  pus  in  all,  especially 
the  last  test-glass.  The  period  of  establishment  has,  as  in  all  infec- 
tion in  variable  degree  and  relation,  these  subjective  and  objective 
systemic  symptoms:  chill  or  chilliness,  fever,  malaise,  prostration, 
anorexia,  nausea,  vomitiiig  and  constipation,  with  willing  confinement 
to  bed.  The  cardinal  symptoms  are  pollakiuria,  tenesmus,  dysuria, 
pain  and  blood  in  the  systemic  subjective  group  and  tenderness, 
PjTiria  and  hematuria  in  the  local  objective  group.  The  pollakiuria 
js  every  few  minutes,  by  day  or  night,  even  up  to  fifty  to  sixty  times 
JD  twenty-four  hours  in  extreme  cases  and  thirty  to  forty  times  in 
eariy  average  cases.  It  is  decreased  by  rest  in  bed,  which  carries  the 
urine  away  from  the  neck  of  the  bladder,  where  its  presence  in  the 
erect  posture  adds  to  this  worry.  The  tenesmus  is  due  to  the  irrita- 
tion of  the  muscle  by  the  inflammation,  so  that  when  the  bladder  is 
anpty  the  reflex  effect  of  fulness  is  still  present.  This  symptom  is 
►ften  very  hard  to  bear.  The  dysuria  is  usually  due  to  the  edema  at 
he  neck  of  the  bladder  and  in  rare  cases  induces  temporary  retention 
f  urine  or  it  may  be  due  to  the  antecedent  urethritis  with  complicat- 
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ing  prostatitis.  Its  degree  may  oiily  involve  the  changes  in  the  form, 
force  and  trajection  of  the  stream.  The  pain  is  due  to  the  se\'erity 
of  the  inflammation,  the  congestion  and  pressure  on  the  inflamed 
surface  by  the  accumulation  of  urine  and  the  muscular  effort  of  evw* 
ation,  especially  of  the  last  drops.  The  irritation  of  decomposing  urine 
is  also  a  source  of  i)ain.  The  pain  occurs,  therefore,  before,  during 
and  after  urination,  by  day  or  by  night,  is  more  or  less  constant  with 
paroxysms,  increased  by  tiie  erect  posture  and  motion,  decreased  bj' 
rest  in  bed.  Blood  in  the  urine  may  proceed  from  rupture  of  capt 
laries,  by  severe  turgescence,  by  muscular  action  of  the  bladder  or  by 
ulceration.  It  is  usually  terminal  in  its  appearance  and  spasmodic  m 
its  source  and  not  great  in  quantity,  as  a  rule.  Tenderness  on  palpation 
and  percussion  over  the  bladder  demonstrate  not  the  viscus  vitiA 
is  usually  empty  but  the  reflex  muscular  rigidity  over  any  inflamed 
organ.  The  altered  urethral  discharge  is  noted  as  decreased  during 
the  acme  of  the  cystitis,  and  pyrexia  as  containing  much  pus  and  some 
blood.  The  three-glass  test  gives  the  most  pus  in  the  first  and  thiid 
and  least  in  the  second  glass.  The  first  glass  brings  away  sediment 
near  the  neck  of  the  bladder  and  is,  therefore,  usually  ver\^  thick  with 
pus.  The  second  glass  contains  the  pus  as  it  is  mixed  uniformly 
with  the  urine,  which  while  abundant  is  not  so  thick  as  in  the  first  and 
third  glasses.  The  third  glass  through  the  terminal  compression  of 
the  bladder  often  contains  the  most  pus  and  almost  always  the  most 
string^'  mucus. 

The  seven-glass  test  of  the  author  is  available  if  the  case  is  not 
a  severe  one,  so  as  not  to  contraindicate  the  use  of  catheters  and  to 
permit  the  passage  of  small  ones.  The  first  or  anterior  urethral  glass 
with  the  second  or  control  anterior  urethral  glass  var^'  with  the  degree 
of  anterior  urethritis  present.  The  third  or  posterior  urethral  glass 
will  have  its  characters  changed  by  the  pus  from  the  bladder  but 
the  microscope  will  often  distinguish  the  presence  of  prostatic  or  other 
posterior  urethral  elemtMits.  The  fourth  or  catheterized  bladder  glass 
will  with  the  first  flush  bring  away  much  stringj'  mucus  and  pus  from 
the  floor  of  the  bWlder  and  immediately  thereafter  the  more  even 
mixture  of  pus  and  urine  and  the  last  few  drops  will  be  again  thick  and 
stringy.  The  fifth  or  prostatic  glass,  the  sixth  or  right  seminal  vesicle 
glass  and  the  seventh  or  left  seminal  vesicle  glass  are  obtainable 
after  washing  the  bladder  until  it  is  quite  free  of  pus  and  then  by 
massaging  each  of  these  organs  in  turn  for  its  own  specimen.  The 
value  of  these  last  three  glasses  is  in  demonstrating  the  presence  (rf 
associated  lesions  in  the  prostate  and  the  seminal  vesicles.  Sedimen- 
tation of  the  specimen  of  urine  is  the  same  in  kind  but  greater  in 
degree  as  that  described  under  Urethrocystitis.  Analysis  shows  the 
reaction  acid  or  alkaUne  at  first  and  later  alkaline,  always  through 
mixed  infection,  v^onie  cases  remain  acid  throughout.  The  albumm 
is  nucleoalbiunin  of  pus  and  seroalbumin  if  blood  is  a  factor.  These 
are  differential  i)oiuts.  The  microscope  reveals  in  a  catheterized 
specimen  abundance  of  bladder  elements,  but  absence  of  urethral  and 


renal  elements.     Red  blood  cells  are  present  in  quantity  according  to 
the  hemorrhage  present. 

The  stage  of  tennination  leads  to  total  recover.',  relapses  or  chronic 
cystitis.  Full  cure  is  seen  only  in  the  very  mild  superficial  cases,  which 
\a\e  hehind  no  damage  of  clinical  importance.  The  average  case, 
however,  does  show  damage  and  leaves  a  bladder  of  low  resistance  to 
subsequent  infection  and  relapses  of  the  original  infection  which  may 
be  troublesome  for  the  patient  for  years  or  even  life.  Chronic  cystitis 
is  a  verj-  common  outcome  of  se\"ere  cases  with  deep  damage  and 
ulceration  and  in  patients  with  reiati\ely  poor  systemic  resistance  to 
all  infection.  These  are  the  bladders  showing  contracture,  deformity, 
tntbeculation  and  sacculation  and  easj-  prey  of  tuberculosis  later  in 
life.  The  acute  stage  of  cj'stitis  with  intense  suffering  begins  to  sub- 
side m  from  seven  to  ten  days,  while  the  subacute  declining  period 
extends  from  thirty  to  sixty  (lays.  Kven  after  this  caution  by  the 
patient  is  often  necessarj'.  Earlj'  correct  diagnosis,  prompt  and 
proper  treatment,  full  and  faithful  cooperation  by  the  patient  are  the 
ground  work  of  cure. 

Comidlcatioiu. — Infection  of  the  bladder  maj'  extend  up  the  ureter, 
on  one  or  both  sides,  causing  the  a>mplications  of  ureteritis,  pyelitis 
and  pyelonephritis.  Such  extension  is  most  common  when  urethral 
obstruction  exists,  as  in  organic  stricture  or  prostatic  disease  upon 
vhich  acute  gonococcal  infection  has  been  ingrafted  and  thereafter 
lafl  profoundly  afTecte<l  the  bladder. 


Pia.  52. — Gonococcal  acute  cystitis,  showing  universal  redness,  absence  of  blood- 
isels.  great  edema,  loss  of  normal  elasticity  and  kIoss,  infiltration  of  the  mucosa  into 
gbrilona  convolutions  and  folds.  A  string  of  exfoliated  opitholium.  mucus  and  pus 
stchefl    across  the  Geld.     (Marion,') 

Qi^^nosiB.  —  Full  clinical  explanation  of  aatte  cystitis  lies  in  the 
ctories  of  direct  extension  from  a  severe  rapidly  advancing  antero- 
sterior  urethritis,  of  the  predisposing  catarrhal  diathesis  or  of 
ificial  extension  by  various  instruments  and  irrigations,  for  the 
ondaiy  cases.  Primarj'  causes  are  seen  in  the  differential  diagnosis 
tuberci^losis,   neoplasm,    deformity    of    childbirth    and    calculus. 

I  T^arioD,  Heitf-Boyer  and  Germain,  Cystoscopie  d' Exploration,  1914. 
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The  symptoms,  systemically,  are  those  common  for  infection— duDs, 
fever,  prostration,  digestive  disorder,  high  pulse,  and  locally  poMi* 
uria,  tenesmus,  dysuria,  pain  and  blood,  tenderness  on  palpation 
through  the  bladder  or  rectum.    Objectively  in  the  multiple  glass  tests 
the  bladder  glass  has  most  of  the  pus  but  all  glasses  have  abundanoe- 
a  fact  arising  from  final  expression  of  its  contents.    In  the  seven-^ 
test  of  the  author  during  the  stage  of  subsidence,  a  soft  catheter  naj 
be  gently  passed  for  the  bladder  glass  which  will  be  shown  to  contab 
all  the  pus  with  the  sole  exception  of  that  irrigated  from  the  urethn. 
In  the  laboratory,  sedimentation  gives  a  thick  layer  at  the  bott(xn  with 
thmner  blood  stained  or  blood  filled  layer  next,  then  pus  or  mucq[)iBi 
and  finally  mucus  and  after  a  while  comparatively  clear  urine.  Tlic 
microscope  reveals  bladder  elements,  to*  the  exclusion  of  casts  and 
other  renal  elements  and  smear  and  culture  demonstrate  the  gooo- 
coccus.    Albumin  is  in  relatively  small  quantities,  thus  distinguiahiif 
it  from  albuminuria  of  nephritis.   Exploration  of  the  bladder  with  the 
cystoscope  or  cystourethroscope  is  contraindicated  until  the  staged 
termination  is  nearly  established.    If  necessary,  in  the  earlier  periods 
they  must  be  used  with  great  caution.    Microscopy  show^s  bladdff 
epithelium,  urethral  epitheliimi  and  fresh  pus  in  the  recent  cases, 
especially  with  pm^  infection,  but  deformed  pus  and  epithelia  and 
abundant  phosphates  in'  old  cases  commonly  with  mixed  infection. 
It  must  be  bonie  in  mind  that  turbidity  of  the  urine  may  be  due  to 
pus,  carbonates  and  phosphates  as  admirablv  shown  and  distinguished 
in  the  following  table  of  Ultzmann.^ 

Table  of  Urinary  TuRBinrrY  Tests. 

In  pyuria  by  gradually  boiling  the  upper  part  of  the  urine  in  a  test- 
tube  the  turbidity 


Vanishes. 


Increases. 


even  after  additioo 
of  aoetie  add. 


If  due  to  acid 
urates. 


If  duo  to  earthy  phosphates,  carbonates  or  pus 
corpuscles.     Add  one  or  two  drops  of  acetic  add. 


Dimness  van- 
ishes with  evo- 
lution of  gas: 
carbonates 


Dimness     van-    Dimness      re- 
ishes  without  |     mains       un- 
evolution     of,     changed:  pus 
gas:         phos- 1 
phates  , 


The       Hii¥*min|^ 

caused      by 

tarrfaal 

or  hy  bacteria. 


Further  in  the  diagnosis,  treatment  of  the  urethritis  removes  the 
origin  of  the  extension  and  is  of  direct  benefit  to  the  cystitis,  but 
standard  methods  of  treating  the  bladder  with  urinary  antiseptics 
internally  and  with  irrigations,  instillations  and  applications  locally 
still  further  demonstrate  the  case. 


^  Vorlesungen  fiber  Krankheiten  d.  Ham.,  1892,  p.  3. 
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Duposis.  —  III  chronic  qfatttia  an  acute  attack  during  a  severe 
uretliritis  or  direct  instrumental  infection  or  hematogenous  infarct 
in  rttxjrde<i  by  tlie  history  or  frequent  attacks,  without  definite  relief 
but  vith  B  more  or  less  incessant  exacerbating  condition.  Other  forms 
show  periods  of  apparent  cure,  then  a  reinfection  without  knowTi  cause. 
Tims  the  salient  subjective  and  objective  s>'stemic  s>-mptoms  are 
defining  or  absent.  The  subjective  symptoms  are  never  acute  unless 
in  tiutcerbation  is  present  but  signs  of  absorption  and  a  low-grade 
septic  state  may  be  predominant  with  low  degrees  of  pollakiuria, 
twiomus,  dj-suria,  pain  and  blood  and  objectively  pj'uria,  hematuria, 
ibt  bladder  glass  filled  with  vesical  pus  in  the  seven-glass  test  of  the 
suthor,  and  the  cystoscojiic  and  urethroscopic  fintlings  are  absolute, 
Imause  they  eliminate  the  urethra,  prostate  and  seminal  vesicles  as 
sourwa  of  the  pus.  The  laboratory  reports  abundant  sediment  of 
micsl  origin  in  the  specimen,  discovers  the  gonococcus  on  smear  and 
dtim;  and  the  positive  complement  fixation  test  in  the  blood,  Treat- 
taent  directetl  to  the  bladder  alone  in  the  form  of  irrigations,  instilla- 
liims  and  applications  or  to  the  urine  through  the  blood  by  urinary 
autiwptics  helps  settle  the  question,  along  with  gonococcal  or  mixed 
Wcrios  in  some  cases.  Drainage  of  the  bladder  is  absolute  in  diag- 
nostic ami   curative  results. 

DUlBTMitul  Diagnosis.— Differential  diagnosis  rests  on  the  use  of  the 
cvjtoscope  and  is  fully  discussed  in  the  section  on  Cystitis  in  Chapter 
XIV  (in  The  liladder  (page  770),  which  deals  with  the  distinguishing, 
bturra  of  the  common  varieties — nonsuppurative  and  suppurative, 
iiiemhranous,  ulcerative  and  necrotic,  neoplastic,  calcareous,  tuber- 
(ulnus,  colon  baclllar^'  and  finally  regional,  dissemuiate  and  general. 

(«noo(iccal  cystitis  must  be  distinguished  from  pj7iria  arising  in 
"tltrforms  of  vesical  inflammation,  in  posterior  urethritis  below  it  and 
in  the  ureters  and  kidnej's  above  it  in  the  various  degrees  of  pyelitis, 
pj'flonephritb  and  pyelonephrosis. 

Other  varieties  of  cystitis  to  be  considered  are  suppurative,  tubercu- 
lous, fiaiculous,  neoplastic,  and  diverticular,  all  whose  details  are  set 
'wth  under  Cystoscopy  on  page  761,  but  whose  general  featiu¥s  are 
'™se  following.  In  their  histories  antecedent  inflammation  of  the 
'I'rtlira  and  its  annexed  sexual  organs  is  absent  so  that  extension  into 
'w  bladder  in  continuity  or  infection  through  instruments  is  excluded, 
™ppurative  cj^stitis  is  with  difficulty  distinguished  from  gonococcal 
"Ctpt  with  the  microscope  and  is  the  one  form  which  may  be  secondary 
*" « suppurative  urethritis.  Tuberculosis  of  the  bladder  is  insidious 
*"d  prolongetl  in  history  and  in  this  respect  is  closely  followed  by 
^lasoi,  Stone  in  the  bladder  is  usually  preceded  by  gravel  and  other 
'I01S  of  litliiasis.  I 'iverticidum  may  give  periods  of  comparative  rest 
WWed  by  Hoods  of  pus.  Sj-mptomg  of  suppurative  disease  almost 
'wplicate  tliose  of  gonococcal  cystitis  while  tuberculosis  is  the  most 
Painful  and  hemorrhagic.  Neoplasm  in  general  is  that  of  a  foreign 
"xiy  followed  by  ulceration  and  slough.  Calcidua  shows  the  pain  and 
fwjui'iicy.  pressure  and  hemorrhage  of  the  stone  and  always  of  the 
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pus  which  accompanies  it.  A  diverticulum  may  cause  constant 
cystitis  or  while  filling  up  may  for  a  few  hours  permit  relatively  deir 
urine.  On  examination  through  the  rectum  the  tenderness  and  infi- 
tration  of  tuberculosis  and  neoplasm  and  the  resistance  and  ballotte- 
ment  may  be  elicited.  (Cystoscopy  will  invariably  distinguish  the  five 
conditions  from  each  other  even  at  the  first  sitting  in  details  giva 
in  Chapter  XIII,  from  pages  761  to  806.  Catheterization  of  the 
ureters  and  a  suspected  diverticulum  will  verify  the  latter.  In  the 
laboratory  all  refinements  of  examination  of  pus,  detritus,  fragmenti. 
and  other  specimens  will  settle  the  question.  Animal  inoculation  ii 
sometimes  necessary  in  tuberculosis.  In  the  treatment  final  proof  ii 
obtainable  in  some  cases  of  uncertainty  as  special  means  directed 
toward  each  bring  results.  Irrigation  and  antiseptics  benefit  suppun- 
tion,  while  tuberculosis  and  neoplasm  are  very  intractable,  especially 
the  latter.  Removal  of  the  calculus  and  treatment  of  the  suppuiatioiL 
remaining  behind  cure  the  bladder.  Cystotomy  and  removal  of  the 
diverticulum  alone  avails  in  its  advanced  forms. 

Posterior  urethritis  differs  from  gonococcal  cystitis  in  that  it  preoedei 
any  bladder  involvement  in  the  regular  sequence  of  rapidly  ascendiof 
anterior  urethritis.  Although  many  sjinptoms  of  cystitis  may  occur, 
the  lesion  may  be  absent.  Those  of  posterior  urethritis  are  always 
much  less  in  degree  and  usually  of  shorter  duration.  Systemic  signe 
are  absent  or  few  and  slight  and  local  conditions,  such  as  pollakiuria, 
tenesmus,  and  dysuria,  persist  for  only  a  few  days.  Pain  and  tendemea 
in  the  bladder  over  the  sxniphysis  and  through  the  rectum  are  usuaBf 
absent,  likewise  blood  in  the  urine.  The  ordinary'  three-glass  test 
shows  pus  in  all  but  most  in  the  first  and  least  in  the  third  whick 
reverses  the  findings  in  cystitis  and  the  seven-glass  test  of  the  author 
always  gives  the  bladder  glass  by  catheter  clear,  but  such  specimen 
should  be  taken  only  in  the  declining  period.  In  the  laboratory  the 
microscope  will  show  only  posterior  urethral  elements  with  none  or  ] 
ver>'  few  bladder  signs.  If  complications  in  the  prostate  and  vesicks 
are  present  then  specimens  from  these  sources  will  also  be  there. 

Pyelitis,   Pyelonephritis  and   Pyonephrosis    Differ  from   CystiliBr' 
Unless  careful  analysis  of  each  case  is  made  pus  found  in  the  bladder 
will  be  regarded  as  originating  there  instead  of  in  the  kidney  or  uretea 
In  the  history,  cystitis  gives  no  element  of  diathesis  or  low  resistanoe» 
previous  inflammation  or  other  conditions  leading  to  the  kidnej's  ia 
the  primary  cases.    In  the  secondary  or  ascending  cases  which  follow 
a  cystitis,  this  record  is  reversed.     In  the  s^uiptoms,  subjectivdyi 
during  distention  and  evacuation  the  bladder  gives  pain  and  distress 
in  its  own  zone  of  the  body  above  the  symphysis  and  in  the  perineal 
and  anal  regions,  at  times  with  the  urethra.    Renal  pyuria  is  either 
painless  or  refers  the  symptoms  to  the  renal  zone  below  the  ribs  near 
the  spine  behind  and  the  hypochondria  in  front  or  the  course  of  the 
ureters.    Objectively,  rectal  examination  in  cystitis  elicits  pain,  tender- 
ness and  sometimes  prostatic  engorgement,  but  in  renal  conditions 
negative  signs.     Abdominal  palpation  in  cystitis  reveals  a  tender 


CYSTITIS 

ihictfnwl  bladder  and  nothing  in  the  kidney  and  ureteral  zones,  but 
inkirliiey  lesions  the  Madder  is  usually  negative  while  the  ureterorenal 
ffpons  show  pain,  tenderness  and  enlargement.  <  ystoscopy  in  cystitis 
pw  typical  findings  with  clear  urine  from  each  kidney,  whereas  in 
penal  dUease  one  or  both  ureteral  mouths  may  be  profoundly  changed 
mil  show  an  outflow  of  pus  or  bloody  urine  or  no  urine.  Catheteriza- 
(jf  the  ureters  will  further  distinguish  the  point  of  chief  involve- 
ment, and  the  dye  tests  will  show  the  comparative  function  between 
thf  two  sizes.  In  the  laboratory  sedimentation  is  rapid  in  cystitis 
indthe  urine  usually  alkaline  and  less  commonly  acid,  but  the  pus  of 
kidney  lesions  is  more  frequent  in  acid  urine  of  recent  eases  and  less 
w  in  alkaline  urine,  except  in  old  cases.  Renal  pus,  moreover,  settles 
much  more  slowly  with  somewhat  less  distinction  as  to  layers. 
.Alliimiin  is  marked  in  kidney  disease  but  slight  and  proportional  with 
tliF  amount  of  pus  in  inflammation  of  the  bladder.  The  microscope 
detects  only  bladder  epithelia  and  other  elements  in  cystitis  to  the 
of  kidney  signs  but  the  reverse  when  the  latter  organs  are 
involveil,  so  that  then  casts  and  all  forms  of  ureteral,  pelvic  and  tubal 
epilhelia  are  abundant.  The  radiograph  will  sometimes  reveal  changes 
in  the  siwr,  form  and  contents  of  one  or  both  kidneys  especially  if 
injednl  with  impervious  fluids  like  the  more  mwlern  silver  salts, 
^tinies,  if  present  as  the  source  of  the  infection,  arc  almost  always 
flrtcdiii  by  the  priK'eflnre, 

TiHtnent  of  Gonococcal  Acute  and  Chronic  Urethrocystitis  and  Cystitis. 

■'IVsc  two  lesions  should  Iw  grouj>ed  together  as  cognate  and  differing 
•"J.v  in  degree  and  duration  of  treatment  and  significance  makes  the 
iiniihnxrystitis  relati\'ely  rather  minor  until  it  mei^es  into  a  cystitis 
«<lisiiiictly  major.  The  proph>laxis  heads  the  earliest  sign  of  invasion 
^  tW  bladder  by  immediatelj-  appljing  the  subjoined  elements  of 
""itmcrit  and  especially  by  rendering  the  urine  antiseptic  and  aseptic. 
'Jiriy  and  proper  attention  to  posterior  urethritis,  as  fully  described 
™  p«p  76.  is  al.s(»  preventive,  while  abortion  is  possible  by  lavage 
Mthe  bladder  during  acute  retention  often  seen  in  severe  posterior 
"Whisl  lesions.  .\nj'  in\asion  of  the  bladder  during  infection  of  the 
•"^tbrs  must  be  followed  by  irrigation,  retention  of  mild  antiseptic 
"uw  and  retrojection  with  it  and  by  the  administration  of  suitable 
'™«i>"  antiseptics. 

^fwity  requires  reference  to  Chapter  IX  on  General  Principles 
Tmtninit  for  description  of  management  on  page  4S3. 

•itutiTf  Trfiitiiient.— Tim  much  stress  cannot  be  laid  on  the  special 
'itiirci  of  each  ease. 

Thr  physical  measures  are  comparatively  of  little  influence  until 
'""'i  eijieciftlly  massage,  which  is  an  eliminant  in  the  toxic  cases. 
J^olfl  and  heat  locally  applied  with  the  ice-bag  or  jionltice  represent 
pvdmtherapy.  Ileetal  irrigation  with  cold  or  hot  fluids  will  quiet  the 
"Station  and  tenesmus,  while  hot  sitting  baths  reduce  the  deep  pelvic 
fDgtstion.  Hot  body  baths  and  Turkish  baths  stimulate  perspiration 
tot  elimination  to  great  advantage  in  severe  absorptive  cases, 
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The  application  of  light  is,  as  noted  on  page  188,  a  convenient  meftn 
of  local  heat  to  the  perineal  and  suprapubic  regions  in  long  and  6^ 
quent  sittings  until  the  skin  is  very  red.  In  acute  cases  it  is  a  sedative 
and  decongestant  and  easy  for  the  patient  to  use  himself. 

The  electrotherapeutics  require  a  multiple  plate,  high-speed  static 
electrical  machine  developing  up  to  5  milliamperes  of  current  and  i 
7  inch  to  8  inch  a--ray  tube  capable  of  backing  up  50,000  volts.  T\ift 
intensity  of  current  is  measured  at  from  2  to  5  milliamperes,  the  dis- 
tance from  the  part  is  10  inches  with  filtration  through  3  mm.  of 
aluminum  combined  with  either  4  thicknesses  of  chamois  or  one  thid- 
ness  of  sole  leather.  The  duration  is  twenty  minutes  and  twice  i 
week  is  the  frequency.  The  action  is  inhibitory  on  the  organisms  and 
stimulant  of  resorption  of  the  exudate.  A  series  of  twenty  treatmcnti 
should  be  given,  repeated  after  two  weeks,  and  in  the  inter\-al  heJi)- 
therapy  may  be  applied. 

The  medicinal  measures  in  all  known  means  by  systemic  admids- 
tration  are  employed  to  combat  absorption  and  toxemia,  to  render 
the  urine  antiseptic  against  extension  of  infection  to  the  kidne>'8  aal 
to  stimulate  the  mucosa  to  improved  action  especially  during  thededb-. 
ing  periods.  The  dnigs  are  the  same  as  those  recommended  for  tbe 
medicinal  measures  for  urethritis  on  page  67. 

The  serotherapy  is  not  encouraging,  but  is  more  so  in  subacute 
and  chronic  than  acute  lesions.  In  particular  the  negative  phase  must 
be  guarded  against  and  the  serum  is  preferred  for  passive  immunity 
and  the  bacterin,  either  autogenous  or  heterogeneous  or  mixed,  as  Via 
Cott's,  is  given  for  active  immunity.  No  such  remarkable  results  is 
in  diphtheria  may  be  expected  but  many  cases  are  aided  by  propeify 
graduated  and  increasing  doses,  as  mentioned  in  this  subject  Di 
Chapter  IX  on  General  Principles  of  Treatment  on  page  513. 

All  local  administration  during  acute  sv-mptoms  should  be  stoHJed 
and  only  in  the  subacute  declining  stages  may  vesical  irrigation  be 
begun — most  advisedly  with  the  soft  catheter-syringe  method,  alwajfs 
after  the  patient  has  urinated  to  cleanse  the  urethra.    Lavage  is  made 
in  small  quantities,  from  30  to  100  c.c.  (1  to  3  ounces),  at  each  filling 
at  first,  heated  to  easy  tolerance  from  95°  to  110°  F.,  of  nonirritatinl 
chemical  character,  such  as  normal  salt  solution,  boric  acid  water  2 
to  4  per  cent.,  nitrate  of  silver  1  in  20,000,  potassium  permanganate 
1  in  20,000  to  10,000,  arg>Tol  3  to  10  per  cent,  and  similar  famiBtf 
solutions.    Washing  is  continued  with  the  solvents  of  pus,  such  as  the 
first  two  solutions,  until  the  return  fluid  is  clear,  showing  that  the 
mucosa  is  freed  of  exudate  and  then  antiseptic  and  the  astringent 
solutions,  such  as  the  last  three  formulas,  are  used  and  commonly  » 
fourth  or  third  of  the  bladder  capacity  is  left  in  for  more  prolonged 
action.    There  must  be  only  trivial  pain,  spasm,  tenesmus  or  othfl 
reaction  and  the  retained  fluid  when  evacuated  is  a  retrojection  foo 
the  urethritis  and  therefore  has  double  function.    The  frequency  o 
lavage  is  at  first  twice  a  day,  then  once  a  day  and  next  alternate  day 
and  finally  longer  intervals  determined  by  the  power  of  the  bladder  t 


thmw  olf  accumulated  pus.  Instillatiou  of  the  deep  urethra  and  even 
the  nedi  of  the  bladder  in  the  later  stages  of  cystitis  may  be  begiui 
with  advantage  according  to  indications  and  results.  The  fluids  and 
strengths  duplicate  those  given  under  urethritis.  With  discrimination 
iliij  treatment  is  almost  abortive  of  urethrocystitis  in  the  earlier  period. 
Whfn  the  cj-stitis  is  far  declined  urethral  irrigations  by  the  surgeon 
did  hand  injections  by  the  jmtient  may  be  with  caution  instituted  to 
mU  any  disturbance  or  relapse  of  the  cystitis.  Again  the  catheter- 
tymf^  method  is  the  choice. 

The  surreal  treatment  is  nonoperative  and  operative.  The  non- 
operative  surgical  measures  apply  to  the  early  symptom  of  acute 
retention  by  catheterism  at  one  or  a  few  sittings  in  mild  attacks  or  by  a 
Weiilion  catheter  in  severe  ca.ses  to  avoid  frequent  incursion  of  the 
iTscus,  combined  with  the  same  gentle  irrigation  just  described.  Instru- 
nipntttion  is  very  late,  only  after  the  cystitis  is  almost  well,  and  the 
Jiuthor'a  sound  is  best  in  combining  gentle  dilatation  of  stricture  ante- 
cedent to  the  posterior  lu^thritis  and  its  complicating  cystitis  with 
livage  of  the  bladder,  retention  of  medicated  fluid  and  retrojection 
"tthe  same-  AH  the  principles  arc  the  same  as  those  given  for  urethral 
irrigstion,  instrumentation,  and  dilatation  with  mechanical  methods 
onp»ge365. 

Tlie  operati\e  surgical  metliods  are  reserved  for  failure  of  all  other 
niwins  and  the  terminal  stages.  Through  the  cystoscope  and  cysto- 
iirctl!iTOcoj>e,  as  deflnetl  in  Chapters  XII  and  XIII  on  pages  653  and 
'i^,  applications  may  be  made  to  the  mucosa  of  sedatives,  stimulants, 
sstruigenta  and  caustics  and  even  the  high-frequency  current  of  Oudin 
tolncalized  patches  of  rebeUious  inflammation  and  indolent  ulcers  always 
*ithin  any  severe  reaction  or  relapse.  Ureteral  catheterism  will  deter- 
miiie  involvement  of  the  kidneys  and  should  be  carried  out  with  the 
Iwhnie  detailed  under  this  subject  on  page  821.  Careful  lavage  and 
'Osotiahle  sterilization  of  the  bladder  are  essential  preliminaries.  The 
niiiior  operations  include  only  suprapubic  aspiration  in  cases  of  severe 
Mention,  from  a  stricture  impassable  to  a  catheter.  .Suprapubic  aspira- 
tranisonly  required  in  a  bladder  known  to  be  distended  well  above  the 
sjlnphj-sis  pubis  by  inspection,  percussion  and  abdominal  and  rectal 
fwlpstion.  Strict  asepsis  and  antisepsis  as  to  the  skin  of  patient  and 
swgeon  and  the  instruments  and  supplies  with  tlie  patient  supine. 
After  local  anesthesia  and  a  small  trocar  and  cannula  or  an  aspirating 
■•fsfle  with  sjTinge  is  entered  just  above  the  symphysis  and  pointed 
10°  to  15°  downward  and  backward  and  carried  into  the  cavity  of  the 
•■Wdef  practically  at  the  upper  border  of  the  bones.  The  trochar  is 
'nen  removed  for  free  outlet  of  the  urine  under  pressure  of  the  disten- 
'wn  or  if  it  does  not  flow  through  the  aspirating  needle  suction  with  the 
tim^  oi-ill  start  it.  If  distention  has  been  extreme  only  about  half 
slioiJd  be  withdrawn,  otherwise  hemorrhage  into  the  bladder  may 
""ult  from  undue  remo\'al  of  pressure  from  the  capillaries.  After 
filhdrawal  of  the  instrument  there  is  usually  no  leakage  or  infection 
01  thecelliilar  planes,  especially  if  the  needle  is  chosen.  A  small  dressing 
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with  collodion  is  sufficient.  This  relief  of  the  bladder  combined  with 
other  measures  will  often  make  an  impassable  stricture  passable  or 
remove  other  cause  of  the  retention  and  pennit  other  forms  of  treat- 
ment. Major  operations  are  perineal  drainage  through  a  eombined 
internal  and  external  urethrotomy  or  through  the  "button-hole" 
operation  or  a  suprapubic  cystotomy. 

Urethrotomy  is  described  under  the  Treatment  of  Stricture  on  page 
390  and  need  not  be  repeated  here. 

Suprapubic  cystotomy  contains  the  following  details:  It  is  less  fre- 
quently done  than  perineal  drainage  and  in  selection  of  case  respects 
those  benefited  by  topical  applications  as  part  of  the  procedure.  As  in 
any  laparotomy  the  instruments  and  supplies  are  scalpels  with  short 
and  long  blades,  scissors,  hemostats  and  ligatures,  forceps  and  retractors 
both  sharp  and  blunt,  long  and  short  blade,  illumination  for  the  cavity 
of  the  bladder,  needle-holder,  needles  and  sutures,  drains  and  dressings. 
The  preparation  of  patient  and  field  is  standard  for  any  major  opew- 
tion  and  the  anesthesia  may  be  local  with  careful  infiltration  of  tJK 
nerves  of  the  skin  and  muscle  planes  and  the  posture  is  supine,  giving 
the  landmarks  of  the  symphysis  pubis  below  and  the  umbilicus  above 
for  the  incision,  which  passes  above  the  former  for  about  three  inche 
in  the  middle  line  through  the  superficial  field  between  the  rectus 
muscles  down  to  the  extraj^eritoneal  fat.  Hemostasis  and  retraction 
follow  and  then  the  fingers  in  the  deep  field  are  passed  laterally  to 
reach  the  fold  of  peritoneum  as  it  turns  forward  and  inward  over  the 
viscus  and  makes  an  interval  easy  of  detection  and  separation  from  the 
bladder  so  that  freedom  of  its  transverse  border  is  immediate.  A  needle 
with  stout  silk  suture  is  now  passed  into  the  bladder  high  up  on  ead 
side  as  elevators  and  retractors  between  which  a  stab  of  the  bladder  is 
made  and  the  outflow  caught  on  gauze.  Careful  diagnosis  and  treat- 
ment of  the  urethral  condition  must  be  made  from  within  the  bladder 
forv^^ard  as  part  of  this  operation,  as  discussed  under  Treatment  of 
Stricture  by  the  Retrograde  Operation  after  Cystotomy  on  page  402. 
As  little  separation  as  possible  of  the  bladder  from  the  sxinphysis  is 
made  so  that  the  deep  field  is  above  and  not  behind  this  joint  and 
pocketing  of  drainage  is  avoided.  After  suitable  enlargement  of  the 
wound  in  the  bladder  and  inspection  and  suitable  applications  or  other 
required  treatment  to  its  cleansed  cavity  are  made,  the  drainage  tube 
is  inserted  and  the  wall  stitched  with  two  or  more  layers  of  Lembtft 
mattress  sutures  down  to  it.  The  tube  is  stitched  to  aponeuro^ 
fascia  or  skin  with  light  catgut  and  the  abdominal  wound  is  reason- 
ably closed  with  layer  sutures  of  catgut  and  silkv\- orm  gut  for  the  skin. 
A  large  standard  dressing  receives  the  drainage  or  one  of  the  various 
suction  devices  may  be  attached  to  the  tube  to  keep  the  bladder  free 
of  accumulation. 

Aftertreatvient  —  Immediate  steps  secure  regular  drainage  of  tb 
bladder  associated  with  irrigation  as  already  described  and  wit) 
urethral  treatment  as  required,  and  dressings  changed  every  two  t 
four  hours  for  absolute  freedom  from  decomposing  urine.    The  drain ; 


lanorcd  on  the  third  to  the  seventh  day  and  the  skm  stitches  on  the 
«ventli  to  tenth  day  if  possible.  Nursing,  diet  and  medication  are 
Kwrdinit  to  indications.  Remote  aftercare  prevents  relapse  of  urethral 
fonditions  from  which  the  cystitis  arose  and  any  cause  tending  to 
reproduce  the  cystitis.  After  secondary  intention  has  healed  the  wound, 
tlKTefore,  all  the  aftertreatment  of  stricture  and  posterior  urethritis, 
given  nn  page  390,  and  that  for  cystitis,  stated  on  page  329,  must  be 
in  evidence  as  prophylaxis  of  persistence  or  relapse.  The  comments 
nckiiowledge  that  this  operation  is  without  much  danger,  but  must 
iisve  the  caution  of  not  wounding  the  peritoneum.  Shock  is  minimal, 
benefit  great  and  end  results  of  great  value,  often  preventing  a  pan- 
cjWitis  with  contracture. 

Constitutional  aftertreatment  of  cystitis  is  sufficiently  indicated  in 
Mch  of  the  foregoing  measures  and  includes  fit  attention  to  systemic 
raiises  and  to  local  causes.  These  are  enumerated  in  the  clinical 
sfctioQ  but  of  special  importance  are  restoration  of  the  bladder  and 
urethral  mucosa  to  a^  near  their  normal  condition  as  possible  and  the 
tliet  of  |)iis  foci  in  the  prostate,  seminal  vesicles,  posterior  urethra  and 
fiiuJIy  in  stricture  formations.  Any  such  lesions  persisting  largely 
defeat  the  result  because  they  invite  active  relapse  within  themselves 
iiud  nithin  the  bladder. 

twrf.— Cure  pathologically  can  occur  only  in  the  mildest  cases.  The 
pwwss  may  be  cheeked  so  that  normal  physiology  results  and  only 
satiOTcd  sequels  such  as  infiltrations  remain.  S>Tnptomatically  in 
piieril  a  weakened  bladder  results  so  that  any  exciting  cause,  such  as 
oittiiirink  and  exposure  to  cold,  may  be  followed  by  a  relapse  particu- 
*fly  it  the  patient  has  a  catarrhal  or  otlier  tendency.  In  the  severe 
'Ws  mild  relapses  are  very  frequent  and  a  few  patients  have  a  sub- 
fystitis  more  or  less  constantly  without  other  disadvantage.  In  other 
"irda,  like  every  other  mucosa  that  of  the  bladder  may  never  really 
ffoiver  if  deeply  damaged.  Bacteriologically  disappearance  of  the 
Konococci  is  most  important  together  with  its  pyogenic  allies. 


DRETERITIS,  PYELITIS  AND  PTELONEFHRITIS. 

Occunence. — As  complications  of  posterior  gonococcal  acute  ure- 
"intis  these  three  conditions  are  rare  and  regularly  caused  by  invasion 
of  kidney,  pelvis  and  ureter  on  one  or  both  sides  by  the  gonococcus,  in 
pure  itiliure  least  commonly,  but  in  mixed  culture  most  commonly, 
■^  in  so  many  other  urogenital  infections  the  staph i/lococcus,  streptO' 
'"'WMaiid  liaciilua  coli  communis  of  the  pyogenic  group  are  the  usual 


ll«Giiition. — Strictly  infection  of  the  ureter  alone  is  ureteritis,  which 
^y  occurs  excepting  with  the  pelvis,  constituting  pyelitis.  Almost 
bviriably  the  latter  term  carries  with  it  involvement  of  the  ureter, 
In  nretCTopyelitia,  therefore,  the  kidney  substance  itself  escapes  more 
or  les  fully.     Pyelonephritis  means  involvement  of  the  parenchyma 
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of  the  kidney  in  the  infection,  so  that  signs  of  inflammation  of  1 
kidney  are  regularly  present. 

Varieties. — ^Varieties  are  considered  as  primary  and  secondary  as 
origin;  acute,  subacute,  chronic  and  relapsing,  complicated  and  unccM 
plicated  as  to  course;  mild,  severe  and  intense  as  to  degree;  nongOD 
coccal  and  gonococcal  as  to  cause;  unilateral  and  bilateral  as  to  loc 
tion.  Of  these  the  primary  cases  do  not  concern  this  work  as  it  dei 
only  with  their,  relation  to  antecedent  gonococcal  infection,  th 
bringing  all  cases  under  the  secondary  class.  For  the  same  reason  tl 
nongonococcal  group  may  be  merged  into  the  gonococcal,  rem^nberiq 
that  catarrhal  pyelitis  and  suppurative  pyelitis  have  the  same  butles 
marked  clinical  pictures.  As  to  mode  of  infection  ascending  cases  an 
descending  cases  are  distinguished.  In  the  former  the  ureter  become 
dilated  and  the  organisms  travel  upward  from  the  bladder  or  pis 
along  the  lymphatics  to  the  kidney  but  in  the  latter  the  kidney  i 
invaded  by  bacteria  through  the  bloodstream  or  the  lymphstram 
and  after  free  production  of  pus  in  the  urine  the  process  descend 
along  the  ureter. 

Etiology. — As  in  all  infections  there  are  predisposing  and  exdting 
local  and  systemic  elements.  The  predisposing  systemic  causes  an 
those  diatheses  which  incline  through  low  resistance  to  infection  ant 
catarrhal  conditions.  Occasionally  these  become  exciting  sj'steinii 
factors.  The  predisposing  local  elements  are  congestion  and  initatioi 
of  the  kidney,  pelvis  and  ureter  by  food,  drink,  drugs,  exp)osure,  exertioi 
and  traumatism.  Injudicious  use  of  the  balsams  is  not  an  infrequen 
disturbance  of  the  kidney.  Kidneys  depreciated  by  antecedent  mcdica 
nephritis  or  traumatism  are  much  more  vulnerable  to  invasion  by  th 
gonococcus  and  other  organisms  than  are  sound  kidneys,  hence  th 
scarlatinal  nephritis  of  childhood  is  often  a  precursor  of  these  compB 
cations. 

The  exciting  local  factor  is  regularly  the  gonococcus,  with  or  withou: 
the  pyogenic  group.  The  avenues  of  invasion  are  the  ureter,  the  blood 
stream  and  the  l^inphatic  channels.  (1)  Through  the  ureter  the  gono 
coccus  ascends  from  the  bladder  in  continuity  of  their  mucosae,  inducer 
by  back  pressure  of  obstruction  chiefly  through  stricture,  prostatu 
abscess  and  hypertrophy.  The  mouths  of  the  ureters  are  commonl! 
gaping,  their  sphincters  relaxed  and  inactive  so  that  an  open  chaniw 
exists  from  the  bladder  to  the  pelvis  and  the  kidney.  (2)  Throu^ 
the  blood  current  the  gonococcus  reaches  the  kidney  as  infarct 
originating  in  severe  lesions  of  posterior  urethritis  and  prostatitis.  I 
these  cases  the  pathogenesis  is  the  same  as  in  gonococcal  infection  i 
joints,  tendon  sheaths  and  endocardium.  The  absence  of  cystitis 
essential  as  hi  this  form  the  nephritis  precedes  and  the  ureteropyelit 
follows.  (3)  Through  the  lymphatic  channels  the  gonococci  reach  t 
perirenal  substance  along  the  lymphatics  which  follow  the  course 
the  ureter.  From  foci  so  established  the  pus  invades  the  kidney  s\] 
stance  so  that  the  nephritis  is  again  the  first  element  and  the  pyeli 
and  ureteritis  second. 


URBTBBIT18,  PYELITIS  AND  PYELONBPHSITIS 

^va  in  literature  are  very  frequent  and  their  number  might  be 
inrlefioitcly  quoted.  Tlie  following  few,  however,  are  proof  of  the  occur- 
rencf  ui  ihls  complication  either  through  the  gonococcus  in  pure  culture 
la  lliruugh  its  association  with  other  pyogenic  organisms.  Hagner* 
hssrwi'fted  27  case^  of  his  own,  9  with  pure  and  16  with  mixed  gono- 
cMtil  bvasion.  Sellei  and  I' nterberg' report  £  cases  of  infection  of 
thekirfney  with  the  Bacillus  colt  communis  and  gonococcus  together. 
Bransford  Lewis'  discusses  the  general  pathology  and  subject. 

Pttbidocy. — The  lesions  are  unilateral  or  bilateral.  Primary  cases 
•itiidut  known  precursor  of  acute  or  chronic  infective  focus  are  rare 
«ndilonot  concern  this  work.  Secondarj'  cases  are  the  rule,  especially 
ifter  psnoeoccal  cystitis,  acute  and  clironic  posteriiir  urethritis,  pros- 
tatitis and  seminal  vesiculitis  with  or  without  abscess.  The  exciting 
orpmisD]  is  the  gonococcus  more  frequently  with  the  pyogenic  group 
thill  without  them.  The  essence  of  the  process  in  ureteritis  and  pye- 
litis is  f!oiii>coccal  infection  of  the  mucosa  and  submucosa,  characterized 
li)' n  ingest  ion,  desquamation,  infiltration,  thickening,  mucus-  and  pus- 
fiimation,  bleeding  and  ulceration,  all  in  severity  proportional  with 
the  activity  of  the  organisms.  The  renal  substance  is  hj'peremic  in 
^■tnpathy  only  and  does  not  share  directly  in  the  infection.  The  tissues 
Mivoivtd  are,  therefore,  the  lining  of  the  ureter,  the  pelvis  of  the  kidney 
wid  its  calyces,  ui  the  mucosa  alone  in  mild  cases  or  the  submucosa 
and  stroma  of  the  canal  in  severe  cases.  The  temporary  lesions  are 
*"i  only  in  mild  degrees  which  hardly  pass  beyond  the  catarrhal 
"aje,  but  the  permanent  results  appear  after  severe  or  repeated  attacks 
"[kI  are  characterized  chiefly  by  thickenings,  fibrosis;  stricture  and 
''inking  of  the  ureter  and  thickening  deformity  and  sacculation  of  the 
MvLs.  nie  associated  lesions  are  practically  always  the  antecedent 
"•fections  in  the  distal  luinarj'  tract  in  ascending  forms  or  in  the 
iTwximal  urinar\-  tract,  namely,  in  the  kidney  in  descending  t^pes  of 
'"^iMogenous  or  lymphogenous  origin. 

The  essence  of  the  process  in  pjelonephritis  is  a  gonococcal  attack 
"pfMi  the  parenchyma  of  the  kidney,  so  that  the  element  of  infection  of 
the  kidney  is  preeminent.  The  tissues  attacked  are  the  stroma,  glo- 
I''«'nili,  proximal  tubules  and  distal  tubules  in  a  generalized  or  focalized 
"ifeclion.  The  abscesses  are  of  microscopic  or  macroscopic  size,  in 
"^wltipje  spots  and  streaks.  General  nephritis  of  variable  degree  may 
"wiirin  which  the  epithelium  is  degenerated,  the  glomeruli  congested, 
"'fiitmtcd  with  small  round  cells,  hj-pertrophied  or  atrophied,  the 
tiibiilM  hj-pertrophied  and  dilated  or  atrophied  and  obliterated  and 
nllnl  with  blood,  pus  and  casts.  Temporary  lesions  hardly  ever  occur 
"*  the  kiduejs  are  invariably  damaged,  but  the  degree  may  be  so 
']i(jn  OS  to  leave  physiologically  serviceable  organs,  in  that  sound  por- 
""ns  compensate  for  lost  or  damaged  areas.  ITie  permanent  lesions 
»ff  the  scars  of  the  abscesses  and  the  ,sec|uel5  in  the  secretorj-  portion 
if  the  organ  just  described.  The  associated  lesions  are  the  precursors 
1.  WchnBchr.,  1907,  lUv,  p. 
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of  the  infection  in  the  distal  urogenital  tract  and  in  the  pelvis  and 
ureter  in  the  descending  form  with  the  kidney  first  involved. 

Symptoms. — ^There  are  important  differences  between  the  ascending 
and  descending  types  of  the  disease. 

A.  The  following  conditions  are  intrinsic  chiefly  for  amending  infec- 
tion of  the  ureter,  pelvis  ajid  kidney  which  commonly  proceeds  in  the 
order  of  parts  named  although  the  process  may  be  so  severe  as  to 
constitute  one  entity,  (^areful  description  respects  subjective  and 
objective,  systemic  and  focal  symptoms  during  invasion,  establish- 
ment and  termination.  All  vary  with  the  acuteness  and  severity  of 
the  attack  and  all  are  fewest  in  the  mild  lesions. 

The  mild  s^nnptoms  belong  necessarily  to  the  less  extensive  as  weD 
as  the  less  severe  lesions  and  are  consequently  seen  in  ureteritis  aod 
pyelitis  without  involvement  of  the  kidney  in  any  process  more  than 
congestion.  On  the  other  hand,  the  severe  sjinptoms  obviously  are 
inherent  in. the  more  profound  and  intense  lesions  in  which  the  kidney 
is  greatly  compromised,  so  that  these  patients,  therefore,  have  all  the 
symi)toms  of  profound  nephritis. 

1.  The  period  of  invasion  of  pyelitis  is  not  well  marked,  being  as  i 
rule  merged  with  the  antecedent  source  of  the  gonococci.  The  systemic  • 
subjective  sxTuptoms  are -either  practically  absent  in  mild  cases  or  in 
severe  forms  follow  the  rule  in  most  infections  with  sudden  onset  of 
anorexia,  nausea,  vomiting  and  constipation,  chill  or  chilliness,  fever, 
perspiration  and  prostration.  The  patient  gladly  takes  to  bed  and 
appears  sick.  The  local  subjective  symptoms  are  discomfort,  dragging, 
positive  pain,  pollakiuria,  dysuria,  anuria  and  referred  pain. 

In  mild  cases  discomfort  and  dragging  and  in  the  severe  cases  posi- 
tive pain  are  present.    Pain  in  the  kidney  region  on  deep  inspiration, 
coughing  or  other  motion  is  also  often  complained  of.    The  pain  is  doe 
to  the  congestion,  the  irritation  of  the  urine  upon  the  diseased  mucosi 
and  the  passage  of  pus  and  mucus  down  the  ureter  acting  much  as 
gravel  and  calculi  do.    Pollakiuria  is  often  marked  and  adds  to  that 
already  existent  from  vesicle  and  urethral  conditions.     Dysuria  D 
usually  of  reflex  origin  and  likewise  temporary  anuria.    Pain  may  he 
referred  to  the  normal  side  in  unilateral  cases  and  is  then  due  to  con- 
gestion of  the  healthy  kidney  during  its  compensator^'^  effort.    lleferrcA 
pain  may  also  be  sympathetically  in  the  te^sticle  and  cord  of  the  saiD^ 
side,  and  is  due  to  the  descent  of  slugs  of  pus  and  mucus,  exactly  as  ^ 
migrating  ureteral  calculi. 

The  systemic  and  local  objective  symptoms  of  the  invasion  are  ver^ 
difficult  to  distinguish  from  the  antecedent  condition  in  the  urethraf 
prostiite,  seminal  vesicles  or  bladder  in  either  the  ascending  or  descend- 
ing cases,  unless  it  be  perha])s,  the  conditions  within  the  urine  whidi 
on  analysis  reveals  the  advent  of  jx^lvic  and  at  times  renal  elements 
previously  known  to  be  absent  in  well-followed  cases. 

The  systemic  and  local  sul)jective  and  objective  symptoms  of  the 
stage  of  establishment  are  the  same  as  those  just  described  with  the 
degree  much  more  marked.    In  fact,  it  is  diu-ing  the  establishment 
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lat  the  s>inptoms  are  usually  complained  of  enough  to  render  the 
lagnosis  positive.  The  insidious  onset  and  invasion  more  or  less 
tasked  by  the  preceding  complicated  urethritis  render  ver>'  early 
'cognition  most  difficult. 

2.  The  invasion  of  pyelonephritis  is  a  much  more  severe  and  pros- 
rating  condition  with  all  the  foregoing  symptoms  present,  including 
canty  urine,  loaded  with  pus,  blood,  casts,  bacteria,  detritus,  albumin, 
nd  high  specific  gravity.    As  a  rule  it  is  acid  at  first,  then  alkaline 
is  the  age  of  the  disease  advances.    The  establishment  in  subjective 
.\inptoms  is  marked  by  continuation  of  the  chills  or  chilliness,  fever, 
iebility,  pain,  oliguria  and  at  times  crises  of  anuria.    The  picture  is 
one  of  multiple  pus  foci  in  the  kidney  or  of  general  suppuration  of  the 
parenchyma  which  involves  a  severe  infectious  condition  with  rapid 
pulse,  fever  and  extreme  weakness.    If  the  ureter  is  draining  well  and 
if  the  pus  is  evacuated  into  the  pelvis  rather  freely  instead  of  being 
retained  in  abscesses,  the  symptoms  are  apt  to  be  less,  but  if  retention 
is  present  either  through  occlusion  of  the  ureter  or  through  phlegmon- 
ous nephritis,  then  the  symptoms  are  all  augmente<l.    The  pain  may 
be  unilateral  or  bilateral  and  is  greatest  when  the  ureter  is  blocked 
and  the  first  steps  of  pyonephrosis  present.     Even  if  one  kidney  is 
invohed,.  the  congestion  of  the  normal  kidney  through  double  duty 
may  lead  to  ymin  in  it  for  a  time.    The  pain  is  referreil  as  in  calculi 
to  the  loins,  do\ni  the  ureter,  to  the  bladder,  testis,  ])enis  and  even  the 
thigh.    The  condition  of  the  ureter  and  passage  along  it  of  masses  of 
pus  and  detritus  are  probably  the  origins  of  these  referred  pains. 
Oliguria  is  seen  during  the  invasion  as  long  as  the  congestion  of  the 
nonnal  kidney  in  unilateral  cases  lasts  and  in  bilateral  cases  until  the 
kidneys  may  begin  to  improve.    Anuria  which  may  be  temporary'  and 
then  augment  all  the  other  syin])toms  or  persistent  and  then  end 
fatally  is  not  uncommon  in  extn^rne  cases.     Profuse  perspiration  of 
the  skin  always  accompanies  either  of  these  symj)toms.    The  systemic 
local  objective  sjinptoms  of  the  establishment  verify  the  foregoing  con- 
ditions as  of  renal  origin.    The  strength  of  the  patient  is  on  inspection 
obviously  attacked  so  that  he  looks  feverish,  infected,  sick  and  pros- 
trated.   Palpation  of  the  kidney  zones  is  not  absolutely  diagnostic 
^ess  the  patient  is  able  to  relax  his  abdomen  and  the  kidney  is 
**Jwged.    Occasionally  one  or  both  organs  are  found  enlarged,  tense 
*nd  sensitive  \iath  tenderness  along  the  ureter.    In  unilateral  cases 
the  afflicted  kidney  shows  these  signs  while  the  normal  one  may  be 
only  tender,  and,  of  course,  in  bilateral  cases  these  data  may  be  elicited 
on  both  sides  equally  or  on  one  side  considerably  more  than  on  the 
other  side. 

1.  Laboratory'  findings,  if  the  ureter  is  draining,  are  a  scanty  urine 
of  high  specific  gravity,  acid  in  recent,  alkalhie  in  older  cases,  especially 
those  with  retention  and  decomposition  of  the  urine  in  the  j^elvis  of 
the  kidney,  serumalbumin  from  the  blood  and  nucleoalbumin  from 
4e  pus,  multiple  casts,  including  epithelial,  blood  and  pus  casts,  pus 
ells  in  various  stages  of  degeneration,  red  blood  cells  in  moderate 
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or  marked  amount,  mucus  and  other  detritus.  The  gonococcus  in 
pure  or  associated  culture  with  many  other  organisms  is  present 
2.  If  the  ureter  is  not  draining,  then  the  lu-ine  may  show  only  the  con- 
ditions of  the  antecedent  cystitis  in  ascending  cases  or  of  the  pre\T0D8 
complicated  urethritis  in  descending  cases.  With  one  kidney  invoh'ed 
and  its  ureter  blocked,  the  congested  normal  kidney  may  show  the 
characteristic  elements  of  its  disturbance. 

Sedimentation  of  the  urine  shows  the  usual  layers  of  dense  pus  and 
detritus  at  the  bottom  followed  from  below  upward  by  a  layer  of  lea 
specific  gravity  containing  the  blood,  then  one  with  mueopus  and  lea 
blood,  and  finally  one  of  mucus  and  urine  itself. 

Cystoscopy  may  be  advisedly  done,  if  the  declining  stage  of  the 
urethritis  and  cystitis  is  present.  This  procedure  will  settle  the  diaf 
nosis,  especially  when  combine<^l  with  lu-eteral  catheterization.  Tie 
latter  step  will  recognize  not  only  the  side  affected  in  unilateral  cases 
but  the  more  involved  kidney  in  bilateral  cases,  particularly  if  retoh 
tion  and  decomposition  are  present  on  one  side  and  not  on  the 
other,  which  would  sometimes  give  respectively  alkaline  and  acid 
urine. 

li.  Descending  pyelonephritis^  pyelitis  and  ureteritis  reverse  the  ordtf 
of  infection  of  i)arts  and  change  the  clinical  pictiu'e  in  the  following 
intrinsic  terms.    As  previously  state<l,  the  source  of  the  infection  is  the 
blood  cmrent  or  the  lymphstream  from  some  active  gonococcal  focus 
in  the  genital  system  without  compromise  of  the  bladder.    The  renal    j 
lesions,  therefore,  come  first,  either  in  the  kidney  substance  itsdf,   | 
or  in  the  perirenal  tissues,  respecrtively  as  multiple  or  solitary  abscess   1 
or  general  suppuration  in  the  kidney  or  its  aimexa.    From  this  condi-  ' 
tion  the  pus  passes  sooner  or  later  through  the  kidney  substance  into 
the  pelvis,  down  the  ureter  and  into  the  bladder,  setting  up  suppimitioa   ! 
wherever  it  reaches.    The  systemic  and  local  subjective  and  objective 
symptoms  are  the  same  as  those  described  for  the  ascending  type, 
except  that  at  the  outset  there  is  greater  intensity  of  the  renal  factor, 
essential  to  purulent  nephritis.    Daily  urinalysis  will  show  a  profound 
nephritis  even  before  macroscopic  pus  appears.    After  this,  uruialysis 
reveals  all  the  physical,  chemical,  microscopical  and  bacteriological 
featiu-es  which  accompany  free  pus  in  the  urine.    This  brings  out  the 
practical  fact  that  every  case  of  severe  gonococcal  infection  with 
confinement  to  bed  requin^s  examination  of  the  urine  daily  or  every 
other  day  for  the  earliest  possible  discovery  of  such  extensions  and 
involvements  of  the  kidnev. 

Termination  of  Ureteritis,  Pyelitis  and  Pyelonephritis. — The  outlook 
of  complications  of  gonococcal  acute  urethritis  which  involve  such 
organs  as  the  kidneys  is  essentially  grave  in  virtue  of  the  permanence 
of  damage  inherent  in  the  action  of  the  gonococcus. 

1.  Pyelitis  and  ureteritis  in  mild  forms  are  followed  by  complete 
recovery  with  no  sequels,  but  such  are  relatively  rare.  In  the  more 
severe  forms  a  damaged  and  weakened  mucosa  remains  behind  with 
thickenings  and  indurations  in  the  ureter  or  a  tendency  toward  relapses 
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r  frequent  attacks  of  catarrhal  inflammation.  From  this  basis  the 
idney  may  be  later  on  involved  as  a  remote  sequel. 
2.  Pyelonephritis  has  a  .grave  outlook  for  the  kidney  itself  and  for 
ife  in  some  cases.  Mild  involvement  of  the  kidney  may  be  followed 
)y  damage  so  slight  as  to  permit  full  function  of  the  sound  portion  of 
the  organ,  but  severe  attacks  usually  mean  loss  of  one  kidney  function 
more  or  less  fully  in  the  form  of  chronic  pyelitis,  chronic  pyelonephritis, 
pyonephrosis  or  abscess  and  perinephritic  abscess  combined  with  the 
fonner  conditions  and,  of  course,  with  profound  changes  in  the  ureter, 
as  stricture,  kinks  and  infiltrations.  When  both  kidneys  are  involved 
the  outlook  for  life  is  dismal.  The  patients  die  by  septic  absorption, 
uremia,  failure  of  the  opposite  kidney  to  compensate  during  the  acute 
onset  or  by  secondary  infection  sometimes  after  the  first  kidney  has 
become  destroyed  or  by  the  initial  intense  infection. 

Diagnosis  of  Ureteritis,  Pyelitis  and  Pyelonephritis. — Diathesis,  low 
lesistance  and  previous  attacks  of  nephritis  are  usual  in  the  history, 
often  combined  with  acknowledged  habitual  or  incidental  errors  in 
diet,  drink,  drugs,  exposure  and  traumatism.  In  true  gonococcal 
cases  of  ascending  type  facts  are  elicited  concerning  severe  anterior 
urethritis  rapidly  invading  the  posterior  urethra  and  bladder  and  then 
leaching  the  kidney  either  by  direct  ascent  of  the  ureter  or  by  indirect 
attack  through  the  bloodstream  or  l^inphstream.  Complicated  gono- 
coccal urethritis  especially  of  the  abscess  t^'pe  in  the  prostate  and 
seminal  vesicles  is  more  apt  to  present  the  infarct  variety  of  renal 
involvement.  Symptoms  subjectively  are  the  onset  of  profound 
nfection  with  digestive  disturbance,  fever,  perspiration,  prostration 
\nd  the  feeling  of  being  deeply  sick.  Discomfort  increasing  to  varieties 
nd  degrees  of  pain  in  the  renal  zone,  poUakiuria,  dysuria,  referred 
ains  and  the  usual  colic,  temporary'  anuria  and  the  like  mark  the  local 
gns.  Objectively,  the  patient  is  really  sick  with  high  fever  and 
lAnged  pulse.  Palpation  usually  demonstrates  one  or  both  kidneys 
langed  in  one  or  more  particulars  as  to  size,  tenderness  and  consis- 
ncy.  If  the  ureter  is  draining  these  signs  are  less  than  when  it  is 
eluded.  Tenderness  and  bogginess  along  the  affected  ureter  are  not 
icommon.  Cystoscopy  offers  recognition  of  an  absolutely  or  rela- 
rely  normal  bladder,  recipient  of  pyuria  from  one  or  both  lu-eters 
cywing,  as  a  rule,  profoundly  altered  mouths.  Catheterization  of  the 
o  ureters  establishes  their  permeability  and  the  degree  of  disease 
one  or  both  kidneys.  Functional  tests  complete  the  picture  and 
ubt  as  to  ar-ray  findings  is  removed  by  the  shadow  catheters  and 
rer  salt  solutions.  Laboratory  details  cover  the  bacteriology^  of  the 
$  recovered  and  the  elements  of  destruction  of  the  affected  kidney, 
lie  treatment  directed  to  the  source  of  the  infection  indirectly  aid 
its  control.  Exact  anatomic  diagnosis  is  often  not  reached  until 
kidney  ife  under  operation  by  nephrotomy  or  nephrectomy. 
^hranic  ureteritis,  pyelitis  and  pyelonephriiis  are  manifested  with  a 
'X>ry  of  acute  urethritis  followed  by  cystitis  and  ascending  infection 
y[  metastatic  hematogenous  invasion  during  severe  complications 
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of  the  disease.  Subjectively  one  notes  low-grade  inflammation  with 
definite  absorption  if  the  ureter  is  not  occluded  so  that  drainage  into 
the  bladder  is  constant;  but  if  it  is  occluded  dbcomfort,  pain,  oligum 
and  anuria  are  not  imcommon,  whereas  objectively  fever  and  feverish- 
ness,  obvious  infection,  sickness,  prostration,  the  presence  of  a  tender 
mass  over  the  kidney  zone  increased  by  accumulation  of  pus  decreased 
by  its  evacuation  may  be  present.  Cystoscopy  and  ureteral  cathe- 
terization with  separated  urines  are  absolutely  essential  while  the 
laboratory  determines  the  kidney  efficiency  and  the  constituents  of 
the  specimens — ^physical,  chemical,  microscopic  and  bacteriologioL 
During  occlusion  the  unaflFected  side  shows  relatively  normal  urine. 
Treatment  aids  in  the  diagnosis  through  the  fact  that  antiseptics  and 
mild  measures  relieve  less  active  cases  while  exposure  of  the  kidney 
followed  by  drainage  or  removal  supplies  the  anatomical  diag- 
nosis. 

Differential  Diagnosis. — ^Distinction  is  often  required  between  other 
conditions  causing  enlargement  of  or  pus  accumulations  in  other 
abdominal  organs  and  ureteritis,  pyelitis  and  pyelonephritis.  The 
latter  term  embraces  more  or  less  fully  the  older  term  pyonephrosa 
Such  conditions  are  on  the  left  side,  enlarged  spleen  and  neoplasm  rf 
the  stomach;  on  the  right  side,  enlargement  of  the  liver,  inflammator|r 
and  calcareous  distention  and  neoplasm  of  the  gall-bladder;  and  on 
both  sides,  subphrenic  and  perinephritic  abscess  among  infecticxis  and 
among  neoplasms  benign  and  malignant  degenerations  of  the  kidn^i 
new  growth  of  the  colon  or  of  the  retroperitoneal  tissue.  Of  this  partial 
list  all  have  no  urinary  signs  discoverable  by  cystoscopy,  ureteral 
catheterization  and  functional  test  except  perinephritic  abscess  in  some 
cases  by  outward  extension  from  a  localized  infection  of  the  kidnfli 
and  except  neoplasms  of  the  kidney  which  often  give  pus  and  blood  in 
the  urine  and  changed  function  of  the  organ.  In  general,  these  three 
means  of  investigation  with  x-ray  added  are  the  chief  means  of  differeor 
tiation. 

Enlarged  spleen  is  suggested  by  the  historj-  of  leukemic  tendencyi 
malarial  infection,  or  hepatic  enlargement  from  any  cause.    The 
symptoms  are  usually  slight  when  referred  to  the  spleen  itself  but 
comprise  weight,  dragging  and  pain.    The  changes  in  the  organ  are 
recognized  by  its  position,  relation  to  the  ribs,  mobility,  consistency 
and  shape.    Enlargement  of  the  other  IjTnph  glands  will  further  prove 
the  diagnosis  of  leukemia.     Palpation  and  percussion  of  the  liver  will 
discover  any  h\T)ertroi)hy  which  is  the  basis  of  the  splenic  enlarg^nent 
Radiography  is  of  great  advantage  in  ruling  out  the  kidney  as  the  organ 
affected  and  finally,  cystoscopy,  separation  of  the  urines  and  functional 
tests  prove  that  the  urinary  system  is  not  at  all  compromised.    Ii 
the  laboratory  investigation  of  the  blood  shows  that  the  process  is  no 
purulent  and  that  malaria  or  leukemia  may  be  present.    The  urine  a 
obtained  from  the  bladder  and  by  ureteral  catheterization  is  norma 
Treatment,  usually  medicinal,  directed  to  the  leukemia  or  malari 
or  the  enlargement  of  the  liver  is  the  last  detail  of  diagnosis. 
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Sto^iiam  c^  ike  stomach  offers  gastric  indigestion  as  the  chief  general 
piniiie  of  the  history,  Clironic  gastritis,  hemateniesis,  acute  recurrent 
stttcki  lit  indigestion  and  inanition  are  chief  among  tlie  subjective 
iVTuploms.  Tile  tumor,  if  pal|>abie,  is  objectively  relatively  mobile 
ami  in  cases  of  profound  involvement  cachexia  is  the  rule.  TTie  mass 
iiisy  be  moved  directly  from  the  kidney  area.  Full  urological  investi- 
^tm  with  the  cystoscope,  ureteral  catheters,  functional  teats  and 
iuhoratorj-  analv'ses  rule  out  the  kidneys  and  ureters  from  considera- 
Mn.  liadiography  is  of  great  service  with  or  without  the  ingestion 
uf  bismuth.  In  the  laboratory  test-meal  observations  must  not  be 
"niitted  and  often  present  changes  in  the  chemistry  and  digestive 
puBTT  r>f  the  gasttic  juice  and  special  evidence  from  the  quantity  and 
quality  of  detritus  and  epitlielia  found  in  the  lavage.  E-iamination 
"f  the  blood  for  secondan,'  anemia  and  signs  of  cancer  and  the  exclusion 
"f  proof  of  pus-processes  should  be  done.  Signs  of  anemia  due  to  the 
ladiexia  of  old  cases  are  present.  Treatment  medicbally  directed 
to  the  gastric  disturbance  is  an  element  of  proof,  and  surgically  aimed 
at  exploration  or  removal  of  the  mass  is  the  final  detail  of  diagnosis 
1^01  wjien  the  tumor  cannot  be  felt  easilv  through  the  abdominal 
wall. 

Zfdargemenl  of  the  tiper,  more  usually  new  growth  than  cirrhosis  in 
(iifftrentialion  from  renal  disease,  is  often  difficult  of  recognition.  The 
history  of  new  growtli  is  often  barren  of  details  except  indefinite  diges- 
tive disorders,  discomfort,  and  irregular  shooting  pains.  In  cirrhosis, 
'JTihilis  may  be  admitted  and  alcoholism  with  attendant  digestive 
(ieniigfiment  apparent.  The  subjective  symptoms  are  hepatic  dis- 
WiIet,  biliousness  and  jaundice  which  sooner  or  later  sometimes  occur 
*ith  piles  and  other  intestinal  disorders  through  venous  obstruction. 
Vm  when  it  appears  is  apt  to  be  constant  and  nagging  and  cachexia 
OwkwI.  Objectively,  if  the  enlargement  b  general  or  extensive  it 
'^wngefl  the  \\hole  organ  and  pushes  it  downward,  but  if  local  its  position 
f'ul  relslioTi  may  be  nearly  normal.  Radiography  may  show  definite 
inatase  in  the  li\-er  shadow  at  one  or  more  points  and  the  patient  does 
not  nmiplain  of  any  urinar>-  disturbance  or  disorder.  I'rologic  investi- 
pitiflD  is  required  because  the  element  of  pain,  however,  is  in  the  general 
"^ion  rif  the  kidney.  The  three  standard  steps  of  cystoscopy,  ureteral 
"^tlieterization  and  functional  test  should  be  carried  out,  and  result 
i*gatively.  in  the  lahtiratory  analysis  of  the  mixed  urine  in  the  bladder 
"id  of  the  separated  specimens  ihows  healthy  kidneys  and  that  of  the 
"'"^  is  free  of  signs  of  pus  production,  but  sooner  or  later  shows  the 
•nemia  of  cancer  and  in  cirrhosis  often  a  positive  Wassermann  test. 
Treatment  by  exposure  of  the  liver  locates  and  measures  the  neoplasm 
M  K^'philitic  treatment  maj'  benefit  cirrhosis  and  thus  the  diagnosis 
Ifcompletetl. 

hfiammatioT).  ralcuhig  or  neopl/ism  of  the  gall-blailder  much  resembles 
•iitfindings  of  the  history-  just  given  for  the  liver  itself.  Inflammation 
""d  calculus  arc  apt  to  give  a  rapid  onset  while  neoplasm  has  a  slower 
""set  and  then  the  invasion  of  any  one  of  the  three  may  be  followed  by 
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active  and  severe  sufferings,  in  the  subjective  sjTnptoms  of  d^aoged 
digestive  function,  both  gastric  and  intestinal.  Jaundice  is  frequent 
and  anemia  with  emaciation  not  uncommoq.  Gall-stone  colic  is  inteDse^ 
characteristic  and  debilitating.  Objectively,  cachexia  suggests  cancer 
and  a  tumor  or  thickening  in  the  region  of  the  ninth  rib  points  to  the 
gall-bladder.  A'-ray  often  fails  but  may  show  the  shadow  of  stones  or 
neoplasm.  The  only  element  pointing  to  the  kidney  is  the  location 
of  the  pain  and  of  the  enlargement  as  the  gall-bladder  corresponds 
rather  well  with  the  upper  border  of  the  right  kidney.  There  are, 
however,  only  negative  findings  on  urological  analysis  of  the  case  by 
cystoscopy,  ureteral  catheterization  and  functional  test.  Laboratoif 
specimens  of  blood  contain  bile,  and  signs  of  anemia  or  neoplasm  and 
all  those  of  the  urine  are  negative.  Medicinal  treatment  is  usually  of 
little  value  in  the  diagnosis  which  is  fully  established  by  laparotomy 
and  appropriate  steps  with  the  stones,  inflammation  or  neoplasm. 

Subphrenic  abscess  and  perinephritic  abscess  are  infections  and  naiy 
closely  simulate  in  history  the  onset  of  infection  of  the  kidney.  Ead 
has  respectively  an  hepatic  and  a  renal  syndrome,  either  beotuse  the 
abscess  arises  directly  from  one  in  the  liver  or  the  kidney  or  because 
of  the  accumulation  of  pus  in  direct  relation  with  these  organs.  As 
symptoms,  subjectively  there  occur  chills,  fever,  sweats,  changes  ii 
pulse,  prostration  and  confinement  to  bed.  Pain  is  severe,  throbbing 
and  localized  in  the  character  typical  of  pus  foci.  Objectively,  a 
general,  depression  of  the  liver  as  a  whole  suggests  subphrenic  accumtt" 
lation  of  the  pus  while  a  mass  in  the  loin,  especially  if  without  thefonn 
of  the  kidney  or  its  consistency  or  with  the  prominence  of  the  kidnqf 
upon  its  surface  displaced  to  the  front,  suggests  a  perinephritic  focus 
of  the  pus.  Physical  examination  will,  therefore,  usually  indicate  the 
site  of  the  difficulty,  which  in  liver  cases  is  cleared  up  by  aspiration 
below  the  folds  of  the  pleura  and  in  renal  cases  by  cystoscopy,  urettfsl 
catheterization  and  functional  test.  If  these  are  negative,  aspiration 
may  be  cautiously  attempted  but  only  by  an  expert  familiar  witt 
kidney  landmarks  and  the  general  anatomy  of  the  parts.  In  the 
laboratory  the  blood  count  shows  leukocytosis  and  the  urine  is  negative 
unless  abscess  of  the  kidney  has  been  antecedent.  Treatment  after 
pus  has  been  proved  present  can  be  only  surgical  and  aspiration  » 
deficient  and  incision  and  drainage  alone  adequate. 

Neoplasm  of  the  kidney  may  have  an  insidious  onset  and  be  practically 
without  special  history,  but  usually  there  are  prodromal  signs  sud  «* 
discomfort  and  consciousness  that  something  is  wrong  with  the  kidney- 
Symptoms,  subjectively,  may  begin  with  the  sudden  increase  of  9SS 
or  all  of  the  indefinite  feelings.    Hematuria  of  the  symptomless  type 
may  direct  attention  to  the  kidney,  accompanied  by  pus  and  pam 
without  there  having  been  any  antecedent  focus  of  pus,  pyogenJC 
disease,  chills,  fever  or  prostration.    Pain  in  the  sense  of  severe  agony 
is  rare  until  the  disease  is  far  advanced.    Sense  of  weight,  blood,  pu* 
poljoiria,  oliguria  and  colic  from  blood  or  pus  clots  are  typical.    Suddei 
blood  mav  be  the  first  symptom  and  weakness  and  emaciation  late 


Biamination  sliows  m  the  early  stages  a  noniial-lookmg  patient  with 
(achnia  advancing  with  the  disease.  The  kidney  may  be  slightly 
"f  much  enlarged  without  or  with  tenderness,  often  hardened  and  if 
[HI!  has  a|(peared  somewhat  difficult  to  distinguish  any  other  pyogenic 
dwease  uf  the  kidney.  The  colon  percusses  in  front  of  the  tumor. 
ivstiJ^ctipy  and  ureteral  catheterization  in  the  earlj'  period  may  be 
iifgiiiive  unless  made  during  the  bleeding  which  at  once  indicates  the 
iii»«i.*e(l  organ  with  possibly  changed  function.  The  J'-ray  may  show 
minritement  on  the  affected  side.  In  the  laboratory  separated  urines 
may  he  normal  or  one  redundant  with  blood  and  other  changes,  such 
w  nlbumin,  decreased  urea,  pus,  epitheha,  casts,  fragments  of  tissue 
'^nilnrand  bacteria.  Blood  smears  and  coiuit  usually  eliminate  pus 
pfwtsses  but  indicate  secondary  anemia  and  cancer  if  the  case  is 
dneloppd  far.  Surgical  treatment  as  an  exploratory  or  remedial 
(Jpemtiini  by  removal  of  the  kidney  settles  the  diagnosis. 

Stv  growth  of  the  <i'loii  with  its  digestive  disturbances,  especially  of 
til*  intestinal  tract,  in  the  history-,  proceeduig  to  constipation,  then 
"bstipation  with  ribbon-tike  or  scybalous  stools,  requires  attention. 
Jar  chief  complaints  are  intestinal  discomfort,  augmenting  to  pain, 
iiiiligwtion  with  constipation  just  described,  sometimes  alternating 
^th  diarrhea,  masked  or  free  bleeding  and  later  emaciation.  Examina- 
'lon  shofts  a  mass  in  the  colon  over  the  kidney  and  without  anj'  bowel 
")  front  of  it,  often  movable,  slightJy  as  the  colon  is.  with  in  some  cases 
dictation  proximal  to  it  and  atrophy  distal  to  it.  The  colon  may  be 
•"lltwed  in  both  directions  from  and  continuous  with  the  tumor. 
Thej-ray  with  a  bismutli  meal  will  show  the  constriction  by  the  timior 
*ii(l  tile  condition  of  the  bowel  each  side  of  it  and  its  relation  with  other 
organs.  ( 'ystoacoi>y,  ureteral  catheterization  and  functional  tests  are 
•U  negative.  In  the  lalioratorj-  mixed  urine  taken  from  the  bladder 
or  collected  by  separation  is  negative.  The  stools  contain  fragments 
w  mucoUs  membrane,  blood  from  the  cancer  and  mucopus  from  the 
colitis  sln-a)'3  present  rather  early.  Blood  smears  have  no  leukocytosis 
'sot pus  in  acute  foci  but  show  signs  of  anemia  and  cancer.  Treatment 
V  eitiBperitoneal  or  intraperitoneal  exploration  and  removal  settles 
thraoatoniical  diagnosis,  although  clinical  decision  is  certain  without  it. 
lirin>j>eritojjeiil  growths  have  indefinite  limibar  pains,  discomfort 
"•d  enlargement,  in  their  history,  as  prominent  factors  and  in  their 
iibjortive  sjTnptoms  urinarj*  and  intestinal  signs  are  absent  until  the 
"wjjfcan  causes  displacement  and  pressure  rather  than  obstruction. 
LiKreise  by  pressure  sometimes  neuritis  of  the  lumbar  nerves  causing 
f^OTwl  pains  and  muscular  spasm  are  seen.  Objectively,  the  tumor 
"ifv  be  >ihown  independent  of  either  kidney,  the  colon  or  other  abdonii- 
mI  orpins  and  present  only  in  the  loin  or  side.  Cachexia  appears  in 
'*I  cases.  A'-ra>'  without  the  bismuth  meal  outlines  the  tumor  and 
''^illi  the  bismutli  meal  separates  it  from  the  colon  and  with  collargol 
'^  other  opaque  substance  in  the  ureter  and  pelvis  distinguishes  it 
fmni  the  kidney.  The  bla<ider  is  normal  on  cystoscopy  and  the 
''"left  ami  kidnej's  on  functional  test.     In  the  laboratory  urinaly; ' 
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of  bladder  and  separated  urines  is  nefi^ative  and  investigation  of 
stools  negative  for  blood  and  tissue.  The  blood  count  shows  no 
active  pus  processes  and  may  develop  the  changes  of  anemia  and 
cancer  in  advanc^  cases.  Treatment  by  oi)eration  avails  in  the  final 
anatomical  proof  by  removal  of  the  mass  and  later  pathological 
investigation. 

Treatment  of  Gonococcal  Acute  and  Chronic  Ureteritis,  Pyelitii  aaud 
Pyelonephritis. — Gono?occal  acute  and  chronic  ureteritis,  pyelitis  and 
pyelonei)hritis  are  in  their  significance  indubitably  major,  clinically  in 
the  severity,  prognostically  for  tlie  patient  and  therajx^utically  often 
leading  to  imjwrtant  ojKTations. 

Proj)hylaxis  is  indirect  in  the  projKT  care  of  anteroposterior  urethritis 
which  prevents  extension  into  the  bladder.  Suitable  measiuvs  in 
cystitis  focalize  the  inflammation  there  from  ascending  the  ureters- 
Prompt  relief  of  i)us  foci  as  in  the  i)rostate,  seminal  vesicles  and  their 
complications  prevents  hematogenous  and  lym[)hogenous  involvement 
of  the  kidneys  folIow(»d  by  the  bladder  by  dt^scent  after  prc\TOi-is 
escape.  Abortion  is  nil.  Karly  symptoms  of  ascent  from  the  bladder 
are  indistinguishable  from  the  sym])toms  of  cystitis  and  the  hema- 
togenous and  lymi)hogcnous  forms  are  so  sudden  that  no  diagnosis  is 
possible  p<Tmittiiig  abortive  measures. 

Requisites  for  the  management  are  given  in  the  Chapter  on  Gener^ 
Principles  of  Treatment  on  i)agc  4^:^. 

Curatire  Treatment, — In  rc^aching  these  cast*s  the  unilerlyhig  condi- 
tions nmst  be  umh^rstiMKl.  The  physical  measures  in  acute  periods 
contraiiulicatc  massage  but  later  it  is  a  substitute  for  muscular  exer^ 
(*ise  when  generally  applied  an<l  should  not  In*  locally  employed  on 
the  kidney.  This  <li(tum  docs  not  include  incidental  massage  of  »" 
infected  ki<incy  to  bring  down  pus  <luring  a  4\vstoscoj)ic  examination- 
No  aggravation  of  symptoms  nmst  follow  any  massage. 

The  hy<lrotluTapy,  locally,  stoi)sall  urethral  treatment  and  similarly 
vesical  irrigation,  both  in  the  acute  stage  but  resumes  them  in  the 
declining  and  terminal  pcrio<l.  Cold  with  the  ice-<»ap  ami  heat  witb 
the  cK'ctric  pad  or  properly  api)li(^l  poultices  or  hot  sitting  bath^ 
all  (Iccongcst  and  promote  <'omfort.  (leneral  hot  packs  and  baths  aT^ 
in<li<*at(Hl  as  eliminants  in  the  acute  |H*rio<ls  when  urine  is  deficicii^ 
and  as  eorrigents  in  incipient  uremia.  In  the  ambulant  i^eriod^ 
Turkish  baths  if  well  borne  are  of  great  value  in  relief  of  the  kidney' 
tension  and  should  be  taken  two  or  thn^*  times  a  week  if  ])ossible. 

The  a])pli<-ation  of  light  excej)t  with  the  arc  light  in  the  s]XKrialist's 
office  is  of  less  value  to  kidnev  an<l  nreteral  conditions  than  to  other 
more  superlidal  <'oinplications.  It  acts  as  a  decongestant  and  st»<la- 
tive  in  tlu*  acute  pericnl  and  may  hclj)  in  the  resor])tion  through  actinic 
inlluence.  In  general,  like  Imirotherapy,  it  is  nuich  more  convenient 
to  apply  an<l  a  very  goinl  alt<*rnate  for  modified  influenc*e. 

TJic  ele<-tr()thcrapy  comprises  «liatherniy  or  the  direct  d'Arsonval 
current  with  one  plate  over  the  kidney  zone  in  front  and  the  second 
plate  over  the  kidnev  zone  behind.     The  intensitv  is  2(X)  to  500  milli- 
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amperes  of  current,  the  duration  thirty  minutes,  the  frequency  is  three 
times  a  week  and  the  action  is  hyperemia  of  the  organ  in  combat  with 
the  infection  somewhat  like  the  Bier  treatment  in  arthritis  and  shows 
the  results  of  increase  tissue  resistance  and  local  metabolism.  A  series 
of  twenty  treatments  is  advisable  with  a  rest  of  two  weeks  between 
during  which  heliotherapy  is  employed  as  adjuvant  and  corrigent. 

The  medicinal  measures  in  the  acute  period  all  support  against 
depreciation  and  prostration  and  are  indicated  by  systemic  adminis- 
tration as  familiar  stimulants,  digestants,  eliminants,  diuretics  and 
urinar>'  antiseptics.  In  the  chronic  stage  anemia  and  other  results  of 
deficient  kidneys  receive  treatment. 

The  serumtherapy  is  practically  useless  in  the  acute  lesions  but  in 
the  late  stages  if  the  negative  phase  is  carefully  not  produced  in 
marked  form  there  is  response  in  active  immunity  in  a  few  cases  to 
autogenous  or  heterogeneous  or  mixed  bacterins,  notably  Van  Cott's. 
Small  doses,  slowly  asc*ending  always  within  tolerance  and  repeated 
everj-  five  to  seven  days,  are  the  rule,  as  described  in  the  section  on 
this  subject  in  Chapter  IX  on  General  I^rinciples  of  Treatment,  on 
page  483.  The  serum  in  inducing  passive  immunity  may  be  disregarded 
in  these  lesions. 

In  the  local  treatment  urethral  lesions  are  left  alone  in  the  acute 
period  exactly  as  in  all  the  other  complications  so  that  no  irrigations 
or  injections  are  permissible.  The  bladder  had  best  not  be  invaded, 
if  possible,  during  the  acme  and  should  othenvise  be  managed  like  a 
cj'stitis,  as  described  on  page  173.  The  benefits  of  retrojection  should 
be  secured  at  each  lavage.  In  the  subacute  and  chronic  periods, 
therefore,  all  the  measures  available  in  cystitis  become  possible  and 
applications  through  the  cystoscope  to  the  bladder  are  not  of  least 
^portance  combined  with  lavage  of  the  pelvis  and  ureter.  The  prin- 
ciples of  such  irrigations  are  the  same  as  those  d(»fined  for  ail  mucosae 
""gentleness  in  passing  the  instruments  and  mild  solutions  at  first 
followed  by  slow  ascent  in  strength  to  avoid  traumatism  and  irrita- 
tion. It  is  well  to  use  small  ureter  catheters  first  for  ease  of  the  return 
now  without  spasm  or  distention.  Sterile  water  or  other  cleansing 
agent  should  be  used  first  followed  by  nitrate  of  silver  which  is  the 
best  in  from  I  in  10()0  to  1  in  100  concentration.  Argyrol  3  to  10  per 
^nt.,  collargol  3  to  10  per  cent,  and  protargol  0.5  to  1  per  cent,  are 
«so  available.  The  tec»hnic  of  this  procedure  is  given  in  Chapter  XIII 
on  Cystoscopy,  on  page  734. 

Antecedent  lu-ethritis  may  l)e  treated  through  the  cystourethroscope 
^  the  manner  describcnl  under  that  subject  on  page  M7. 

The  nonojjerative  surgical  measures  are  defined  by  the  occasional 
'^ntion  of  urine  due  to  reflex  inhibition  as  catheterism  with  the 
5*ngle  passiige  or  the  indwelling  catheter  according  to  indications  to 
*^'oi(l  fre<juent  entrance  into  the  bladder.  The  other  nonoperative 
procedures,  such  as  irrigations,  instillations,  retrojections  and  dila- 
tations obviously  belong  to  the  urethra  and  bladder,  as  already  described 
for  these  sites. 
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The  operative  surgical  measures  devote  thcmsel' 
beyond  ordinary  measures.  In  the  minor  operations  the 
urethritis  is  treated  by  iiret^irosoopy  and  the  cystitis  by  c-ysl  _  _ 
describe*!  on  page  SO(i,  each  antecedent  to  the  ureteritis  and  nepttritia 
and  after  the  declining  period  of  the  latter  two,  tliey  are  also  subset 
quent  to  them  and  require  treatment  usually  to  avoid  relapse  and  nc**" 
extension  upward. 

By  catheterization  of  the  ureters  is  made  diagnosis  of  ureteral  aikI 
kidney  conditions,  evacuation  of  accimnilated  exudate  and  cleansing 
and  stimulation  of  the  mucosa — all  in  the  methoiis  described  uiMler 
this  subject  in  the  Chapter  on  Cystoscopy  on  |>age  S'iO. 

.\jnong  the  major  operations  are  drainage  of  the  kidiiej'.  nephrobany 
and  nephrectomy  in  the  order  of  their  severity,  both  aa  to  cause  tixl 
nature.  Exposure  of  the  kidney  for  each  is  the  same  so  that  it  ta 
best  to  describe  the  technic  for  nephrectomy  first. 

Nrphrectojiiy  may  be  done  by  several  methods:  (1)  Lumbar,  (2) 
paraperitoneal,  (3)  transperitoneal  and  (4)  moreellation.  In  suf>- 
puration  of  the  kidney  the  lumbar  route  is  preferred  and  will  therefor^ 
alone  engage  our  attention.  The  paraperitoneal  method  consists 
briefly  in  opening  the  loin  rather  anteriorly  and  in  turning  back  ton-sid 
the  opposite  side  the  entire  i>eritoneum  with  its  contents  until  tl»^ 
kidney  is  reached.  The  transperitoneal  is  the  abdominal  method  anc* 
involvcs  o)>ening  the  peritoneal  cavity,  isolating  its  contents  wi4* 
patls  and  reaching  the  kidnej'  through  the  parietal  layer  over  it,  whid^ 
after  vertical  di\nsion  is  turned  outward  and  inward  for  access  toth^^ 
kidney  and  it»  pedicle.  Mortellation  is  removal  of  the  ki<lney 
small  pieces  either  from  within  its  fibrous  or  its  fatty  capsule  at 
ing  to  <-ircumstances. 

T'hc  selection  of  case  requires  a  kidney  which  is  severely  damaged 
and  its  function  on  urinalysis  and  catheterization  of  the  ureters  either 
profoundly  altered  or  abolished.  The  instruments  and  supplies  arc 
assorted  scalpels,  various  scissors  with  hhint  i>oints,  long  and  short 
ati<l  straight  and  cur\'ed  blades,  assorted  long  forceps  without  and 
with  teeth,  hemostats  and  ligatures,  abdominal  retractors  with  narrow 
and  wide  and  long  and  short  bimles,  several  i>«iicle  clamps  with 
i-urvcd  and  angle  jaws,  right  and  left  and  right-angle  aneurysm  needles 
or  other  ligatiuv  carriers,  needle-holders  with  assorted  needles  iiichid- 
ing  intestinal  needles,  sutures  of  catgut,  silk  and  silkwonn  gut,  ciganrtte 
drains  and  standard  dressings.  The  preparation  of  the  patient  »nd 
field  arc  standard  and  include  a  wide  area  from  the  hip  to  the  nipple 
and  two-thirds  around  the  body  and  the  anesthesia  U  generally  pre- 
ferably with  gas  and  oxygen  as  the  first  choice  and  gas  and  ether 
as  the  second  choice  or  local  according  to  advanced  methods  of  injec- 
tion and  infiltration.  Braun-Shielda'  says:  "  K'lippis  ri-commcoda 
simple  jjaravertebral  conduction  anestliesia  without  the  <^^>ncomitJU)t 
circimiinjectioD.    For  this  purpose  the  eighth  dorsal  to  the   first 
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Iiufiliar  itvTves  must  be  blocked;  for  operations  on  the  ureter,  the 
second  and  thirii  lumbar  nerves  must  also  be  blocked."  He  also  states 
that  "sini'c  tlie  development  of  this  method  almost  all  kidney  opera- 
tions are  performed  under  local  anesthesia  at  the  Kiel  clinic." 

The  posture  pro\"ides  the  following  details:  Utmost  extension  of 
iJjc  iliocostal  space;  full  freedom  of  respiration;  absence  of  pressure 
or  conatridion  by  sharp  edges;  security  against  shifting  or  slipping  of 
the  body;  protrusion  of  the  kidney  into  tJie  wound  by  pressure  from 
in  front.  Various  tables  with  kidney  attachments  and  separate  devices 
siidi  as  Edebohls's  bag  are  recommended,  with  preference  for  tlie 
tobies  because  they  are  secure  against  slipping  and  permit  change  of 
fKw'tioii  by  more  or  less  elevation.  The  landmarks  are  the  vertebral 
oolumD  in  the  middle  line  with  the  border  of  the  erector  spinie  muscle, 
the  twelfth  rib  above  and  the  crest  of  the  ilium  below  setting  off  the 
iliotostal  space. 

The  incision.s  are  variously  placed;  (I)  Vertical,  parallel  with  the 
outer  border  of  the  ouadratiis  lumborum  muscle;  (2)  oblique,  from  about 
the  pfntor  of  the  twelfth  rib  downward  and  outward  to  the  anterior- 
fuperior  spine  of  the  ilium,  ending  midway  between  this  prominence 
wdthe  lunbilieus;  (3)  transverse,  passing  just  below  tlie  tips  of  the 
l«e!fth  and  eleventh  ribs  horizontally  forward  from  the  erector  spin* 
nnade;  (4)  rt-ctangular  or  Koenig's  incision  combining  the  vertical 
with  1  more  or  less  horizontal  fonvard  incision  from  its  lower  extremity 
jusl  above  the  crest  of  the  ihum;  and  (5)  combined,  in  which  any  two 
«l  the  foregoing  incisions  are  variously  united  to  gain  space,  usually  the 
iraiisverse  (3)  with  one  of  the  other  forms.  The  vertical  incision  is 
one  of  the  most  common  and  passes  through  the  skin,  fat  and  fascia 
\Kn\m  the  middle  of  the  twelfth  rib  and  the  crest  of  the  ilium  in  the 
superficial  field,  reaching  above  the  latissimus  dorsi  fibers  directed 
upfard  and  outward  toward  the  shoulder  and  below  the  oblique 
eJttmus  fibers  running  downward  and  forward  toward  Poupart's 
'igsmeat  as  the  first  muscular  layer.  After  severing  these  it  exposes 
»bove  and  then  divides  the  scrratus  posticus  inferior  fibers  directed 
wpTiird  and  outward  between  the  spine  and  the  rib,  and  reveals  below, 
ihetinits  the  obliquus  intemus  fascicles  directed  upward  and  outward 
lonard  the  middle  line  of  the  body  as  the  second  muscular  layer, 
Along  the  mesfaJ  border  of  the  incision  lies  the  sheath  of  the  erector 
spiTie  wiiieh  remains  unopened,  and  across  its  lower  portion  is  the 
ilioinpiinal  nerve  which  should  be  protected  by  retraction.  This 
fipoaesthe  deep  layer  of  the  lumbar  aponeurosis,  Division,  thereof, 
^loag  tlie  entire  length  of  the  skin  incision  enters  the  deep  field  upon 
^  quodrstus  lumborum  muscle  either  at  the  inner  margin  or  bottom 
of  tlic  woimd  forms  either  retraction  inward  or  separation  of  its  fibers 
l^the  transversalis  fascia  and  fat  beneath  it.  Separation  of  these  with 
tbe  fingers  or  hy  blunt  dissection  frees  the  peritoneum  which  with  the 
colon  is  retracted  toward  the  abdomen  and  carefully  padded  and 
fwtlier  separation  reaches  the  kidney. 
The  oblique  incbion  is  preferred  by  tlie  author  because  extension 
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downward  gives  access  to  the  ureter.  It  begins  at  the  midpoint  d  die 
twelfth  rib  and  ends  just  above  the  anterior  superior  spine  m  cwre- 
spondence  with  the  direction  of  the  obliquus  extemus  fibers,  for  Uant 
separation  and  not  sharp  division  along  their  course.  The  cut  may 
be  lengthened  to  and  even  across  the  sheath  of  the  rectus  abdominis 
for  very  wide  exposure  in  the  paraperitoneal  approach  of  the  ureter 
or  downward  toward  the  sjonphysis  pubis  for  reasonable  access  to 
the  bladder.  In  the  iliocostal  space  the  general  planes  passed  dupli- 
cate those  given  for  the  vertical  incision. 

The  resection  of  the  twelfth  rib  is  often  practised  subperiosteallf 
in  order  to  gain  space,  about  two  inches  of  the  rib,  often  including  its 
tip  being  removed  and  division  of  the  costovertebral  ligaments  b  a 
less  radical  step  for  the  same  purpose.  The  pleiu-a  often  dips  bdof 
the  rib  and  must  be  spared. 

The  cautions  of  the  incision  are  the  ilioinguinal  nerve,  peritoneum, 
colon,  pleura  and  the  sheath  of  the  erector  spina?.  The  iliohypogastric 
nerve  is  sensory  and  may  be  divided  if  encroaching  on  the  upper  part 
of  the  wound  but  the  ilioinguinal  is  partly  motor  and  must  be  spared 
in  the  lower  portion.  The  peritoneum  and  pleura,  if  wounded,  should 
be  carefully  closed  with  banked  Lembert  sutures  and  the  bowel  simi- 
larly managed,  if  damaged.  Invasion  of  the  sheath  of  the  erector 
spin«e  is  of  little  importance  excei)t  that  it  opens  another  plane  of 
possible  infection  and  should,  therefore,  be  avoided  by  keeping  lateral 
to  its  border. 

The  separation  of  the  kidney  is  digital,  if  the  fat  is  healthy  and 
soft,  and  by  blunt  dissection  if  the  fat  is  diseased  and  adherent  and 
must  reach  complete  exposure  unless  the  fatty  capsule  is  to  be  removed. 
Presenting  parts  are  first  approached  and,  therefore,  in  the  anatcxnical 
terminology',  the  lower  pole,  posterior  surface,  outer  border,  anterior 
surface,  upper  pole,  mesial  border,  hilum  and  pedicle  in  the  order  given 
are  liberated. 

The  cautions  of  the  separation  are  aberrant  vessels  in  resistant 
strings  of  fat  requiring  division  between  double  ligatures  and  adhe- 
sions about  the  pedicle  denoting  double  mass  ligatures  or  penetiratJoo 
with  the  aneiu*ysm  needle  and  ligature  in  sections.  Either  method  is 
followed  by  terminal  ligature  of  each  vessel  as  it  presents  in  the  cut  I 
end  of  the  i)edicle. 

The  deliver\'  of  the  kidney  upon  the  loin  is  easy  and  safe  provided 
the  vessels  are  not  too  short  an(l  that  the  perinephritis  has  not  been  so 
dense  as  to  fix  tlie  kidney  pedicle  and  that  the  patient  is  not  so  fat  as 
to  materially  increase  the  distance  from  the  great  vessels  to  the  surface. 
The  organ  must  reach  the  skin  with  little  or  no  traction,  otherwise 
shock  is  certain  and  tearing  of  large  trunks  probable  with  hemorrhagie 
hardly  equalled  elsewhere  in  the  b(xly  and  at  the  bottom  of  a  deep  and 
inaccessible  wound. 

The  isolation  of  the  pedicle  rests  on  the  anatomical  fact  that  the 
pelvis  is  most  posterior  and  lowest  of  the  structures  at  the  hilum. 
Hence  the  finger  hooked  around  the  structures  below  the  lower  pole 
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Will  embmce  the  ureter,  which  may  be  easily  separated  with  another 

finger  or  blimt  scissors,  while  either  the  kidney  ia  turned  backward 

mw\  the  skin  and  inward  toward  the  spine  or  its  lower  pole  elevated 

fiir  iJight  tension  on  the  ureter.     Digital  or  blunt  instrumental  d's- 

sectioii  of  the  ureter  should  be  carried  downward  quite  to  the  brim 

iif  the  pelvis.     The  ureter  may  be  found  against  the  parietal  peri- 

twifum,  as  it  is  held  out  of  the  way  toward  the  middle  line  of  the  bijdy, 

tfitough  adhesions  to  the  serosa  and  with  the  general  direction  over  the 

oulrr  border  and  anterior  surface  rif  the  psoas  magnus  muscle.     The 

tube  should  be  liberated  from  the  brim  of  the  pelvis  to  the  kidney  and 

lien  the  pelvis  of  the  ureter  is  freed  first  posteriorly,  then  its  lower  and 

Bp[>er  borders  and  finally  its  anterior  surface  if  the  fat  is  healthy,  but  if 

hardened  with  infection,  dissection  is  stopped  practically  at  the  lower 

)oIe  of  the  kidney.    Thus  the  vessels  are  brought  into  view  with  the 

■nciy  in  the  middle  and  the  vein  in  front  in  tj'pical  cases  but  often 

the  hifurcafions  are  atjTJical.     Division  l>etween   double  ligatures  of 

the  ureter  as  far  down  as  possible  is  the  next  step  witli  cauterization 

of  holh  stumps  with   carbolic  acid  and  alcohol,  thermocautery  or 

dectrocauterj".    The  distal  stumj)  is  ad\'isedly  stitched  to  the  subcuta- 

neoiB  fuscia  near  the  lower  angle  of  the  wound  for  ready  reach  in  case 

of  sKondary  remote  trouble  with  it.    The  proximal  stump  may  be 

used  IB  a  tractor  on  the  kidney  and  a  guide  to  the  vessels  of  the  pedicle 

«ith  judgment  and  gentleness. 

After  isolation  of  the  pedicle  in  degree  according  to  pathologic  con- 
ilitiiins.  a  reTial  pedicle  clamp  is  placed  across  it  next  to  the  kidney 
Md  dosed  tight  enough  to  stop  circulation  but  not  to  cut  through 
tbc  wins.  Further  separation  of  the  vessels  may  be  possible.  A 
Itgiture  is  passed  proximal  to  the  clamp,  that  is,  between  the  aorta 
Mil  vena  cava  and  the  clamp,  but  not  so  close  to  the  great  vessels  as 
to  slip  throtigh  pulsation  and  pressure  or  so  near  the  clamp  as  to  slip 
llifoujrfi  too  short  a  stump.  When  the  ligature  is  seen  to  close  the 
V€s«is  fully,  as  tied,  the  kidney  is  cut  free  and  removed  and  the  mouth 
of  each  Vessel  gaping  in  the  end  of  the  stump  is  seized  with  artery 
cUmpand  ligated  for  safety. 

The cBMtions  of  remo\al  refer  to  the  dissection  and  the  ligation.  As 
t**  enutions  of  dissection  one  notes  that:  (I)  the  pelvis  should  not  be 
nunuldy  freed  at  the  pedicle  amid  adhesions  but  the  ureter  should 
Wtied  low  down  and  (2)  free  extension  of  the  incision  downward  and 
iii'Taniis  refjuired  for  full  management  of  the  ureter. 

As  to  cautions  of  ligation  one  defines  that:  (1)  the  ureter  is  doubly 
'Wed,  divided  and  both  stumps  cauterized;  (2)  clamps  are  closed 
""j)"  lo  stop  bleeding  without  risk  of  cutting  or  tearing  through  the 
Veins  of  the  pe«iicle;  (3)  vessels  are  ligated  between  the  clamp  and  the 
^)'  and  not  between  the  damp  and  the  kidney,  that  is,  proximally 
^notdistally;  (4)  vessels  are  ligated  during  relaxation  and  not  dur- 
wig  tension  or  traction;  (5)  adherent  pedicles  are  best  ligated  twice 
Biinaas  or  twice  in  hah'es  in  mass  if  transfixion  is  possible  rather  than 
^fto"  dissection  of  individual  vessels,  which  usually  tears  the  veins; 
13 
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(6)  clamps  may  be  left  on  pedicles  too  tough  to  be  ligated  and  removed 
in  four  or  five  days;  (7)  division  of  the  vessels  is  made  away  f ran  the 
damp  for  proper  length  of  stump  against  slipping  of  the  ligaton; 
(8)  all  exposed  mouths  of  vessels  in  the  stump  ^ould  be  individually 
ligated. 

The  drainage  to  the  stump  of  the  ureter  and  pedicle  and  pocket  of 
the  upper  pole  is  provided  with  cigarette  drains  reaching  the  suite 
at  the  lowest  angle  of  the  wound,  after  careful  toilet  of  the  cavity. 
Suture  of  the  planes  of  fascia  and  muscle  is  carefully  done  dovn  to 
the  drains  and  the  skin  is  closed  with  silkworm  gut  every  inch  or  lea. 
A  very  large  dressing  should  be  applied  in  layers  and  protected  byi 
many-tail  or  ordinary  abdominal  binder,  so  as  to  permit  frequent 
removal  during  the  period  of  free  oozing  of  pus,  serum  or  blood. 

Afiertreaiment — ^The  immediate  aftertreatment  respects  the  vround 
and  the  other  kidney.  As  to  the  woimd  the  dressing  should  be 
inspected  every  ten  minutes  during  the  first  hour  and  at  longer  inte^ 
vab  during  the  first  day  for  secondary  hemorrhage  or  undue  oobdj 
The  dressing  should  be  changed  down  to  the  deepest  layer  in  the  btd 
case  and  again  watched  at  brief  intervals  in  order  to  be  sure  that  tk 
oozing  is  checked.  The  drains  are  replaced  as  soon  as  loose  and  thoa 
from  the  pedicle  are  last  disturbed.  The  stitches  are  cut  out  from  tb 
seventh  to  the  tenth  day  and  if  clamps  were  left  on  the  pedicle  the; 
are  slightly  loosened  on  the  fourth  day  and  removed  on  the  fifth  c 
sixth  day. 

As  to  the  other  kidney,  the  aim  is  to  promote  its  increased  functioi 
The  diet  should,  therefore,  be  antinephritic  and  salt-free  until  th 
organ  is  known  to  be  fully  competent.  In  the  earlier  convalescenc 
the  Murphy  drip  one  hour  on  and  one  hour  off  or  proctoclysis  a  pin 
at  a  time  is  a  good  stimulant.  Hot  packs  in  severe  cases  are  essentii 
and,  if  well  borne,  will  often  tide  the  patient  over  the  dangers  of  acul 
uremia. 

As  to  the  antecedent  urethritis  and  cystitis  proper  aftertrealnKSi 
requires  their  cure  along  the  lines  described  under  each,  othenris 
either  or  both  will  remain  as  foci  of  relapse  or  reinfection.  Tics 
lesions  are  therefore  of  great  importance  in  the  full  restoration  of  th 
patient. 

The  remote  aftercare  continues  drainage  and  dressing  of  the  woun 
along  strictly  surgical  lines  so  that  in  from  four  to  eight  weeks  tb 
cavity  should  be  closed  without  sinus.  Nursing,  diet  and  medicatk) 
are  according  to  indications  and  frequent  urinalysis.  The  remamui 
kidney  is  protected  by  warning  the  patient  against  any  errors  leadii 
to  congestion  or  other  disturbance,  such  as  excesses  in  diet,  drin 
exercise  and  exposure.  After  several  months  if  the  kidney  is  found 
be  secreting  normal  urine  the  ordinary  conditions  of  life  may 
resumed. 

Cure  implies  a  healed  wound  without  sinus  or  other  sequel  anc 
normal  kidney  on  the  opposite  side.  Nature  may  be  slow  in  supply 
the  second  detail  so  that  the  remote  aftercare  is  usually  extrem 
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mportant.  Pathologically,  cure  of  the  kidney  by  removal  is  impos- 
able  but  of  the  less  affected  organ  is  the  expected  result  and  the  relief 
{rom  the  danger  in  a  destroyed  and  infected  organ  is  obvious.  Symp- 
tomatically,  cure  is  restoration  of  the  opposite  kidney  from  signs  of 
overwork,  congestion  and  perhaps  early  inflammation  or  infection  to 
full  and  normal  function  and  bacteriologically  the  absence  of  organisms 
in  the  urinary  system  is  in  gonococcal  complications  entirely  essential. 

Nephrotomy  is  a  much  less  severe  operation  than  nephrectomy  and 
in  a  certain  sense  exploratory  in  the  selection  of  case  of  severe  lu^tero- 
pyelitis,  pyelonephritis,  calculus,  abscess  of  the  kidney  or  perinephric 
abscess.  All  preliminaries  are  the  same  as  for  nephrectomy,  including 
preparation  of  the  patient  and  field,  incision,  superficial  and  deep 
fields,  isolation  of  the  kidney  and  its  deliverv  on  the  loin. 

The  examination  of  the  kidney  includes  palpation,  needling,  fluoros- 
copy, control  of  hemorrhage  and  penetration.  As  to  palpation,  the 
delivered  kidney  is  supported  on  the  palmar  surfaces  of  the  fingers 
passed  about  its  pedicle  and  then  the  opposite  hand  in  regular  order 
examines  the  ureter,  pelvis,  calyces  and  parenchyma,  from  upper  to 
lower  pole  and  from  hilum  to  free  border  for  irregularities  of  surface 
»nd  consistency,  induration  and  tension,  fluctuation  and  calculus.  The 
retained  kidney  in  the  depth  of  the  wound  may  be  felt  in  the  same 
systematic  but  less  thorough  manner  when  it  cannot  be  delivered. 

As  to  needling  or  multiple  puncture  of  the  kidney  for  similar  diagnosis 
It  should  be  said  that  the  method  is  no  longer  in  favor  except  in  verifica- 
tion of  definite  points  detected  by  palpation.  It  is  not  reliable,  rather 
unsafe  and  best  omitted  but  does  not  include  aspiration  of  suspected 
abscesses  with  a  needle  and  s\Tinge.  It  consists  in  stabbing  the  paren- 
chjina  one  or  two  dozen  times  through  and  through  with  a  needle, 
aiming  to  strike  any  pathological  focus,  especially  stones. 

As  to  fluoroscopy,  much  may  be  learned  by  having  a  good  .r-ray 
machine  in  the  operating  room  and  the  portable  hand  screen  available 
with  which  the  kidney  and  pelvis  delivered  on  the  loin  are  inspected 
for  infiltrations  and  stones. 

As  to  control  of  hemorrhage,  one  recognizes  prevention  and  relief. 
The  prevention  implies  compression  of  the  vessels  to  avoid  the  bleeding 
in  a  mobilized  and  delivered  kidney.  Digital  or  rubber  guarded  clamp 
c<Hnpression  is  available,  just  to  stop  the  circidation  and  always 
without  traumatism  of  the  vessels.  The  best  clamps  have  rather  thin 
jaws  which  meet  first  at  the  tips  and  gradually  spring  together,  per- 
mitting the  pedicle  to  be  seized  in  the  free  interval  and  gradually 
XHnpressed  while  the  tips  of  the  jaws  steady  the  blades.  The  control 
quires  tampon  or  suture.  Tamponade  of  the  wounded  kidney  is 
ureliable  but  often  unavoidable  when  the  organ  is  fixed  in  the  wound 
nd  cannot  otherwise  be  reached.  Firm  pressure  with  the  outer  dress- 
g  under  adhesive  plaster  passing  two-thirds  around  the  body  and 
»quent  inspection  for  signs  of  failure  of  the  packing  must  not  be 
litted.  Suture  is  much  more  reliable  and  comprises  two  lines  or  one 
e  of  mattress  stitches  always  of  plain,  never  of  chromic  gut,  without 
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constriction,  dimpling  or  lividity  of  the  organ  within  the  bight  of  tl 
ligature. 

As  to  penetration  of  the  kidney  for  digital  or  instrumental  exploi 
tion,  a  <;ut  is  made  at  the  junction  of  the  lower  and  middle  thin 
about  a  quarter  inch  posterior  to  the  vertical  midplane,  is  carried  in 
the  pelvis  in  depth  and  then  enlarged  to  admit  the  little  or  the  ind 
finger,  which  should  easily  reach  all  the  cavities  of  the  pelvis.  Splitti 
of  the  kidney  from  end  to  end  may  be  performed  for  wide  exposu 
diagnosis  or  removal  of  pathological  foci.  Single  abscesses  are  incis 
over  their  most  prominent  dependent  point  and  stones  removed 
access  on  the  same  principle.  Calculi  in  the  pelvis  may  be  removed 
pyelotomy — division  of  the  wall  foUowed  by  removal  of  the  stone « 
banked  suture.  Drainage  of  the  kidney,  as  in  pyelitis,  hydronephrc 
and  pyonephrosis  is  accomplished  by  reduction  of  the  mass  of  the  < 
tended  organ  through  evacuation  with  the  aspirating  needle  or  tree 
and  cannula,  then  by  penetration  of  the  pelvis  as  just  noted  combii 
with  gentle  breaking  down  of  all  minor  pockets  uito  one  major  ca^ 
and  finally  by  sutiwing  into  the  mouth  of  the  kidney  wound  with  v 
fine  plain  catgut,  one  or  two  velvet-eye,  soft-rubber  catheters  lead 
from  depths  of  the  cavity  through  the  lower  part  of  the  kidney  to 
skin.  Patency  of  the  ureter  should  be  proved  with  ureteral  cathel 
and  other  instruments  before  the  operation  is  ended. 

The  sutiu'e  of  the  kidney  brings  the  halves  of  the  divided  organ 
the  lips  of  the  wound  together  gently  with  two  or  one  layer  of  matti 
sutures  always  without  constriction.  The  deep  and  superficial  fie 
are  closed  with  layer  sutures  in  the  fascia  and  muscle  planes  down 
the  drains  emerging  at  the  lower  part  of  the  skin  incision,  closed  v 
silkworm  gut  sutures. 

The  cautions  of  nephrotomy  are:  (I)  Padding  against  infection  of 
planes  and  pockets  of  the  wound  during  the  operation;  (2)  drain 
against  retention  in  the  recovery;  (3)  proof  of  patency  of  the  urel 
(4)  removal  of  offending  stones,  masses  and  the  like;  (5)  control 
hemorrhage  with  packing  or  suture;  (6)  drainage  of  the  kidney,  pel 
and  cavity  as  needed;  and  (7)  restoration  of  the  kidney  to  its  bed 
nearly  as  possible  in  its  normal  relations  to  avoid  kinks  or  other  c( 
pression  of  the  ureter. 

Aftertreaiment, — Immediate  steps  require  regular  cleansing  of 
tubes  into  the  pelvis;  irrigation  of  this  cavity  with  sterile  water,  nit 
of  silver  I  per  cent,  or  arg>Tol  10  per  cent.;  renewal  and  shortei 
of  the  cigarette  drain  when  loosening  at  the  end  of  about  a  w 
frequent  renewal  of  dressings  for  cleanliness  against  pus  and  for  p 
of  hemorrhage  during  the  first  day.  Nm-sing,  diet  and  medicatior 
those  recognized  for  any  tv^pe  of  inflammation  of  the  kidney.  St 
lation  of  the  skin  relieves  the  congestion  of  the  kidneys  should  i 
oliguria  or  anuria  arise. 

Cure,  pathologically,  so  that  the  afl'ected  kidney  is  fully  nc 
probably  never  occurs,  but  its  physiology'  may  be  restored  to  nc 
by  the  surgical  treatment  of  affected  points  in  the  rembval  of  co 
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tions,  either  or  both,  followed  by  compensatory  h^'pertrophy.  This  is 
sjinptomatic  cure  and  is  the  expected  result  in  most  cases  and  in 
particular  many  ureterites  and  pyelites  which  have  not  involved  the 
mucous  membrane  seriously  and  have  not  compromised  the  kidney 
beyond  severe  congestion  and  without  true  infection  or  inflammation. 
Bacteriologically  in  gonoccocal  disease  relief  from  the  presence  of  this 
organism  is  most  important  and  one  cannot  speak  of  cm^  while  it  is 
present  on  smear  and  culture  and  while  the  positive  complement 
fixation  test  persists. 


ACUTE  RETENTION  OF  URINE. 

Definition. — Acute  retention  of  lu'ine  may  be  described  as  inability 
to  evacuate  the  bladder,  due  to  conditions  within  and  about  the  urethra 
locally  or  within  the  central  nervous  system  symptomatically  leading  to 
muscular  spasm  and  paresis  rather  than  to  paralysis.  As  a  complica- 
tion of  gonococcal  acute  urethritis,  it  is  not  to  be  confounded  with 
the  retention  of  stricture  of  the  lu'ethra,  hypertrophy  and  neoplasm 
of  the  prostate  and  organic  nervous  disease. 

Etiology. — ^The  causes  of  acute  retention  as  indicated  in  the  defini- 
tion are  local,  that  is,  urethral,  as  periurethral  and  centric  or  nervous. 
The  urethral  factors  are  edema  and  spasm  of  the  sphincter.  Within 
the  urethra  the  edema  of  the  mucosa  may  be  inherent  in  the  severity 
of  infection  or  arise  from  irritation  by  instrumentation,  alcoholism, 
food,  sexual  excess,  exposure  and  exertion  which  may  similarly  cause 
spasm  of  the  sphincter  by  their  direct  irritation.  The  spasm  may  also 
he  of  reflex  spinal  origin  through  the  inhibition  of  such  complications 
*s  gonococcal  acute  prostatitis  and  seminal  vesiculitis.  Outside  the 
urethra  by  direct  obstruction  or  by  the  same  reflex  influence,  prosta- 
titis, seminal  vesiculitis  and  cowperitis  may  be  elements.  The  centric 
or  nervous  factors  are  seen  chiefly  in  the  acute  complications  within  the 
cerebrospinal  axis,  which  go  with  severe  absorptive  septic  types  and 
we  chiefly  neuritis,  meningitis  and  myelitis.  They  lead  to  temporary 
paresis  or  spasm,  as  a  rule. 

Varieties. — ^Itetention  of  urine  during  a  gonococcal  infection  in 
clinical  classification  is  acute,  occurring  during  an  acute  or  declining 
urethritis;  and  relapsing,  appearing  during  exacerbations  of  gono- 
^^occal  chronic  urethritis  or  during  chronic  h^^pertrophy  of  the  prostate. 
The  latter  will  be  more  fully  discussed  under  these  subjects.  The 
'ctention  of  organic  cerebrospinal  disease  does  not  concern  this  work. 

Symptoms. — ^The  patient  shows  in  his  subjective  history  sudden 

•  inability  to  void  m-ine  at  all  for  a  longer  or  shorter  time  or  only  in  a 

few  drops  at  each  potent  effort.    Distention  of  the  bladder  causes 

excruciating  agony.    The  objective  signs  are  a  bladder  which  is  well 

above  the  symphysis  pubis  on  palpation  and  percussion,  protected  by 

muscular  rigidity  and  a  lU'ethra  obstructed  by  any  of  the  periurethral 

or  endourethral  causes.    Centric  nervous  cases  give  their  own  pec\il\ait 
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picture  as  discussed  later  in  Chapter  III  under  Centric  Nervous  Com- 
plications on  page  239. 

Diagnosis. — Acute  retention  of  lu'ine  is  considered  only  with  its 
relation  to  urethritis  and  must  have  in  its  history  the  elements  of 
obstruction,  edema,  muscular  spasm,  traumatism  or  excesses  as  to 
the  urethra  or  the  factors  of  pressiu^  and  spasm  from  prostatitis  and 
vesiculitis  as  to  periurethral  conditions.  The  history  of  centric  nervoas 
disturbance  in  brain  or  cord  followed  by  acute  retention  of  urine  is 
foreign  to  our  subject.  Obviously,  if  central  nervous  disease  is  sug- 
gested by  the  case  in  addition  to  the  urethral  infection,  full  neurological 
investigation  for  sensorj^,  motor,  reflex  and  trophic  changes  in  the 
nerves  and  for  signs  of  cerebral  disease  must  be  carried  out.  The  chifif 
complaints  are  inability  to  urinate  at  all  or  only  slightly,  with  pain 
and  the  shock  or  prostration  of  overdistention.  Objectively,  the 
bladder  palpates  and  percussess  far  above  the  symphysis  and  projects 
downward  into  the  rectum.  Urethral  palpation  often  develops  the 
site  and  nature  of  the  obstruction.  The  laboratory  must  show  infec- 
tious material  within  the  urethra,  most  commonly  gonococcal  but 
rarely  any  of  the  other  organisms  causing  urethritis  and  fully  dis- 
cussed under  that  subject.  Relief  of  the  obstruction,  in  the  treatment, 
settles  the  source  of  the  trouble  and  the  diagnosis  and  suitable  meas- 
ures directed  to  the  urethritis  or  its  complications  prevent  relapse 
and  likewise  aid  in  the  proof  of  the  exact  form  of  retention. 

Treatment. — Goncxjoccal  acute  retention  of  urine  is  in  its  significance 
usually  minor  if  reflex,  as  during  the  invasion  of  severe  acute  forms  of 
posterior  urethritis,  prostatitis  and  seminal  vesiculitis  but  is  major 
if  obstructive  as  is  seen  in  stricture  of  the  urethra  and  prostatic  « 
other  periurethral  abscess. 

Prophylaxis  is  indirect  and  applied  to  attention  to  the  causes  by 
avoiding  the  sources  of  edema  of  the  urethra  and  irritation  by  instra- 
mentation,  alcoholism,  improper  food  and  drink,  indirect  and  direct 
sexual  excitement  and  physical  exertion.  Sedatives  should  quiet 
early  reflex  inhibition  hi  posterior  urethritis,  prostatitis  and  seminal 
vesiculitis.  Early  diagnosis  and  treatment  of  pressure  by  extrauretlwl 
pus  are  preventives  of  major  retention.  Abortive  measures  relieve 
the  edema  by  active  hydrotherapy  in  hot  penile,  sitting  and  body 
baths,  by  reliable  sedatives  such  as  morphin  and  by  evacuation  of  pus 
accumulations  in  any  of  the  periurethral  structures. 

The  reader  will  note  the  necessary  particulars  in  Chapter  IX  on 
General  Principles  of  Treatment  on  i>age  483. 

Curative  Treatment. — Physical  measures  are  hardly  available.  Until 
relief  of  the  retention  massage  is  impossible,  but  then  valuable  te 
such  antecedents  as  prostatitis.    Hydrotherapy  is  active,  espedaUy 
hot  urethral  irrigations  with  adrenalin  solutions  1  in  1000,  rectal 
irrigation  with  hot  normal  salt  solution  through  the  double  current 
tube  or  the  prostatic  cooler,  and  sitting  baths  hot  until  the  skin  b 
made  very  red.    They  all  relieve  the  congestion  and  edema  and  fre- 
quently the  retention  so  that  the  patient  may  evacuate  his  urine  into 
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the  sitting  bath.    Vesical  irrigation  is  of  value  in  cases  dependent  in 

cystitis.    General  baths  eliminate  and  relieve  the  kidneys  and  Turkish 

biths  are  more  efficient  in  cases  dependent  on  kidney  involvement. 

Hot  packs  are  added  for  the  same  purpose.   The  heliotherapy  requires 

a  500  C.P.  therapeutic  lamp  very  warm  but  not  too  hot  moving  steadily 

-    about  over  the  field  and  applied  up  to  intense  redness  of  the  skin  but 

'^rithout  pain  or  blister  affecting  the  lower  abdomen,  lower  perineiun 

and  back.    Its  results  are  the  decongestion  by  profound  hyperemia  and 

the  relief  by  diaphoresis. 

The  medicinal  measures  are  sedative  for  the  reflex  nervous  element 

:    by  systemic  administration  including  morphin  and  codein  and  their 

r   allies  unless  contraindicated  by  nephritis.     Urinary  diluents  and  neu- 

tttlizers  of  recognized  types  soothe  the  entire  urinary  tract  and  elimi- 

■  HADts  and  diuretics  are  available  in  kidney  cases.    Urinary  antiseptics 

Combat  the  infection  and  probably  no  combination  is  better  for  its 

urinary  influence  in  all  respects  than  the  following  formula  whose 

clonents  are  both  adjuvants  and  corrigents  of  each  other: 

9 — Hezamethylenamin 7.5  grains  (0 . 5  gramme) 

Bensoate  of  soda 7.5  grains  (0 . 5  gramme) 

Distilled  water  up  to 1  dram    (4.0  c.c.) 

Mix,  make  a  solution  and  mark : 

Take  one  teaspoonful  every  four  hours,  vdth  a  glass  of  water,  or  three  times  a  day, 
0  hours  after  eating,  as  improvement  occurs. 

By  local  admmistration  the  bladder  is  evacuated  with  the  catheter, 

subsequently  stated,  and  much  benefit  results  from  the  instillation 

of  a  few  drops  of  nitrate  of  silver  solution  1  per  cent,  or  2  per  cent., 

which  reduces  the  edema  and  congestion  and  often  quickly  controls 

the  infection  on  which  these  rest.    The  quantity  instillated  must  be 

only  2  or  3  drops  otherwise  damage  and  not  benefit  will  ensue.    All 

other  local  measures,  such  as  irrigations,  hand  injections  and  instru- 

mentations,  are  necessarily  stopped  imtil  the  tendency  to  retention 

has  disappeared.    The  surgical  measures,  nonoperatively,  include  the 

^ise  of  a  small  velvet-eye  soft  rubber  or  a  soft  lisle-thread  catheter  very 

gently  passed  into  the  bladder  after  previous  irrigation  of  the  urethra 

with  very  hot  normal  salt  solution  containing  adrenalin  1  in  1000, 

Mowed  by  irrigation  of  the  bladder.    In  the  nature  of  retention  leaving 

tbe  antiseptic  fluid  in  the  bladder  for  evacuation  and  retrojection  of 

the  urethra  cannot  be  employed  until  the  patient  begins  to  urinate 

cvm  imperfectly.    Retention  catheters  are  used  for  the  more  severe 

jMcs  but  always  with  hesitation  and  on  the  least  sign  of  irritation  with 

[   instint  removal  because  their  foreign  body  action  makes  the  underlying 

condition  worse.     Irrigation  of  the  bladder  through  such  retention 

catheter  is  both  possible  and  necessary.    Operatively  evacuation  of 

pas  accumulation  in  periurethral  structiu^s  is  preeminent,  such  as 

Cowper's  glands,  the  prostate  and  sometimes  the  seminal  vesicles. 

The  operations  are  described  imder  each  heading.    Cure  of  stricture 

oi  the  urethra  as  a  frequent  underlying  cause  is  imperative. 


f 
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Afterireaiment — ^The  immediate  aftertreatment  is  to  soothe  and 
quiet  the  bladder  with  urinary  sedative  diluents  and  antiseptics  and 
also  the  nervousness  of  the  patient  reflexly  and  mentally  and  remotdy 
is  to  alleviate  the  antecedent  and  consequent  conditions  both  medical 
in  the  urethritis  and  cystitis  and  surgical  in  abscesses  and  stricture. 

Cure,  pathologically,  must  respect  the  imderlying  bases  and  so  far 
as  the  retention  is  concerned  should  be  complete  but  so  far  as  damage 
of  the  urethra  and  its  annexa  is  concerned  may  be  ver^*^  incompletep 
as  already  demonstrated  under  the  pathology  of  each  lesion.  Symp- 
tomatically  relief  of  the  retention  is  absolute  either  through  catheterism 
or  operation  followed  by  systemic  and  local  medication  for  the  infec- 
tion whose  bacteriologic  destruction  is  essential  for  cure- 


CHAPTER   III. 

COMPLICATIONS  AND  SEQUELS  OF  ACUTE  URETHRITIS. 

{Continued,) 

COMPLICATIONS   OF  POSTEBIOR  GONOCOCCAL  ACUTE 

URETHRITIS.— (Cow/mw^.) 

B.  Extragenital  or  Systemic  Group. 

dinical  Importance. — ^The  gonococcus  with  its  toxins  may  invade 
all  systems  of  the  body  with  complications  which  are  the  constitu- 
tional^   systemic  or  extraurogenitai  manifestations.    These  compli- 
cations will  be  discussed  under  the  name  of  the  system  involved,  as 
in  the  following  subdivisions. 

Varieties. — Cutaneous,  digestive,  circulatory,  respiratory,  central 
nervous,  special  sensory  and  locomotor\^  complications  are  seen,  each 
respecting  its  ovm  system. 

1.  Cutaneous  Complications. 

Occurrence. — The  skin  is  not  often  affected  but  somewhat  more  in 
males  than  females  and  usually  in  the  severe  persistent  gonococcal 
infections  during  other  complications  with  absorption  and  toxemia. 
The  occurrence  of  drug  rashes  during  such  cases  makes  it  important 
to  eliminate  these  as  the  possible  lesions.  The  end  of  the  first  month 
is  the  common  date  of  appearance.  Their  relation  to  the  gonococcus 
and  the  toxins  must  be  elucidated.  Their  clinical  importance  is  rela- 
tively little. 

Varieties. — Penile  cutaneous  folliculitis,  condylomata  acuminata, 
erythema,  purpura  and  keratoses  are  most  often  seen.  The  first  two 
are  the  most  common  and  important.  Their  significance  marks  most 
of  them  as  immaterial,  especially  folliculitis,  erythema,  purpura  and 
keratoses  on  account  of  their  rarity  and  occasional  difficulty  of  identi- 
fication with  the  gonococcal  involvement;  but  condylomata  acuminata 
are  important. 

General  Diagnosis. — ^The  reader  is  referred  to  books  on  diseases  of 
the  skin  because  more  than  outlines  in  this  work  would  be  redundant. 
A  cutaneous  complication  during  a  gonococcal  urethritis  or  its  com- 
plications must  be  more  than  a  coincidence.  There  must  be  absorp- 
tion and  circulation  in  the  blood  of  the  gonococci  or  their  toxins  in 
order  to  link  the  manifestations  in  the  skin  with  the  infection. 

Treatment. — ^The  lesions  are  cured  along  dermatological  principles 
in  soothing  applications  during  acute  irritation  followed  by  stimula- 
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tion  during  indolent  and  chronic  stages — combined,  of  course,  with 
relief  from  the  principal  focus  of  absorption.  Full  details  are  referred 
to  works  on  Dermatology. 

CONDYLOMATA  ACUHIHATA. 

STnonynu. — ^Cantrell  and  Stout'  give  the  following  list:  Pointed 
wart;  moist  wart;  fig  wart;  cauliflower  excrescence;  verruca  elevata; 
venereal  wart ;  Ger.  Spitzencondylom,  Spitzenwarze;  Fr.  V^g^tions 
dermiques. 


Fio.  53. — CondylomOita  acuminatB.  coafluetit  (oita.  Eitenare  coTidiioiiut&  bcu- 
minBtB.  of  gonooaccid  origjn  filling  the  entire  corona  and  preputial  fold  axteadiag  far 
forvBTd  on  the  glana  on  the  right  side  aa  lar  aa  the  frenum.    Praputinl  exooriatioiu  wen 

present  on  the  left  side  but  do  not  show  in  the  photogriLph.     (Author'a  oaoe.) 

Definition. — ^These  are  warts  or  true  papillomata  usually  of  venereal, 
not  infrequently  of  nonvenereal  origin,  affecting  the  modified  skin 
commonly  over  the  glans  and  within  the  foreskin  of  the  male,  less 
commonly  the  cutaneous  sheath  of  the  penis,  and  over  the  external 
and  internal  labia  and  even  the  thighs  of  the  female.  The  nonvenereal 
origin  of  these  warts  is  important,  otherwise  unjust  suspicion  will  be 
lodged  against  the  innocent.  Extragenital  situations  for  these  papil- 
lomata are  the  anus,  axillte,  umbilicus  and  interdigital  folds  of  the  toes. 
t,  Syphilii  and 
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Kiolonr. — Tendency  to  warts  is  definitely  known  and  is  a  predispos- 
cause  of  the  lesions  under  dbcussion.  It  is  well,  therefore,  to  look 
other  papillomata,  on  the  hands,  for  example,  especially  when  the 
?  may  be  nonvenereal.  Another  predisposing  factor  is  retention, 
omposition  and  irritation  of  the  smegma,  thus  repeating  the  con- 
0113  of  apposition,  excoriation,  moisture,  warmth  and  retention  of 
^piration  in  the  extragenital  forms.  Added  to  these  elements  in 
venereal  cases  is  the  gonococcal  infection  with  its  penetrating, 
liferating  influence  and  in  the  nonvenereal  cases,  the  microorgan- 
s  of  the  akin.  That  warts  may  be  infectious  is  suggested  by  the 
;  of  PajTie,  quoted  by  Cantrell  and  Stout,'  who  after  having  removed 
art  with  his  nail  had  one  develop  beneath  the  same  nail. 


easy.     (Author'a  case.) 

'atlioloKT- — As  in  all  other  warts,  the  essence  of  the  process  is  pro- 
ration of  the  papillary  layer  of  the  eorium  and  thickening  and 
nification  of  the  epidermis  with  increase  of  connective  tissue  and 
unilarity.  The  cells  of  the  rete  are  highly  developed  while  the 
:ny  layer  b  scantily  changed.  Without  treatment  the  warts  are 
rmanent  lesions,  and  increase  in  size  and  number  to  remarkable 
lit.  After  removal  no  material  scars  persist.  The  associated  lesions 
:  regularly  the  gonococcal  urethritis  in  acute,  declining  or  chronic 
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stage  and  the  balanoposthitis  which  both  causes  and  is  produced  hf 
the  warts.    Occasionally  these  lesions  are  found  within  the  meatus 
well  as  in  the  situations  noted  under  definition. 

Symptoms. — ^The  warts  themselves  by  their  actual  presence  and 
discharge  in  retractible  foreskins  are  the  only  subjective  symptom^ 
but  in  irretractible  foreskins  the  irritation  of  the  discharge  fnan  tin 
chronic  relapsmg  balanoposthitis  is  the  chief  complaint.  The  objefr 
tive  signs  are  in  the  loose  foreskins  under  the  eye  or  in  the  tight  foi^ 
skins  through  a  urethroscopic  tube  the  papillomata  themselves,  whicfc 
are  like  the  cock's  comb  or  cauliflower,  usually  pedunculated  but  lea 
commonly  sessile,  vascular,  from  pinhead  to  lima-bean  size,  withi 
yellowish  foul  discharge  or  slimy  crust.  Subpreputial  irrigation  must 
be  done  in  tight  foreskins  before  a  full  examination  can  be  made.  Tk 
termination  of  these  warts  is  indefinite  persistence  with  relapsiqg 
balanoposthitis  unless  removed  by  treatment  and  their  clinical  signifr 
cance  is  that  tlie  sodden  condition  of  the  parts  which  they  induce  i» 
a  direct  avemue  for  syphilitic  infection. 

Diagnosis. — Common  warts  on  the  finger  during  childhood,  ec»- 
matous  and  nonresistant  conditions  of  the  skin  are  frequent  adiiA*] 
sions  in  the  history  proving  a  tendency  of  the  patient  to  papilliiy 
hypertrophy,  to  which  is  added  the  irritation  of  the  gonococcal  pa 
especially  in  folds  of  the  skin  of  the  prepuce  in  the  male  and  the  vulw 
in  the  female.  Subjective  symptoms  are  the  flow  or  drop  of  pus  fron 
the  urethra  or  vulva,  furnishing  the  infection  of  the  foreskin  in  mtt 
or  pudendum  in  woman,  followed  by  the  gradual  or  rapid  develop* 
ment  of  the  warts  in  scattered,  confluent  or  general  distribution. 
Objective  examination  verifies  the  presence  of  the  warts  and  the  causfr 
tive  pus  and  determines  their  features  as  similar  to  a  cock's  comhi 
sessile  or  pedunculated  and  foully  odoriferous  and  accompanied  by  the 
chronic  drop  and  excoriating  balanoposthitis  or  vulvitis.  In  tbc 
laboratory  by  smear  or  culture  the  infectiousness  of  the  pus  is  proved 
as  often  due  to  the  gonococcus  alone  and  equally  often  to  other  organ- 
isms commonly  found  in  the  skin,  associated  with  the  gonococcus  or 
independent  of  it.  Section  of  a  wart  detennines  its  benign  characttfi 
while  treatment  is  easy  removal  with  caustic,  knife  or  electric  spA 
leaving  behind  no  infiltrated  base,  thus  proiing  its  simple  vemicoai 
nature.  Relief  of  the  urethritis,  balanoposthitis  or  \'ul\'itis  prevents 
relapse  and  again  shows  the  lesion  to  be  noncancerous. 

Differential  Diagnosis  is  concerned  with  syphilitic  condyloma,  indud- 
ing  the  moist  papules  of  the  secondary  stage  of  syphilis,  and  malignant 
neoplasm. 

Condylovui  hitinn  differs  from  acuminatvm  in  always  being  associated 
with  syphilis  in  one  of  its  periods,  usually  the  secondary-,  less  own- 
monly  the  tertiary  stage.  A  careful  history,  therefore,  elicits  the  fad 
of  secondary  or  tertiary  syphilis  with  the  development  of  the  condy- 
loma or  positive  blood  tests  may  be  admitted  with  the  chief  complaint 
of  a  painless,  moist  sore  under  the  foreskin  or  within  the  folds  of  the 
vulva  with  thin  watery  or  blood-stained  discharge  and  without  any 
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a&B  seiuation  except  occasional  ardor  iirinre  if  urine  touches  o 
EisniiiiMtion  shows  a  broad,  sessile,  fissured  exuberant  growth  ne 
pofitnculated  in  its  attachment,  with  a  serous,  serosanpuinolent  or 
seropiirulent  (lischarne  from  which  tlie  Treponema  pallidum  may 
commonly  \>e  recovered.  Characteristic  cord-like  l,\niphatic  trunks 
ami  bfan-iikc  or  shot -like  lymphatic  (^lands  are  always  present.  The 
iihoritorj-  determines  the  organism  of  syphilis  in  the  discharge  and  in 
the  tissue  whose  sectiouB  exclude  malignant  neoplasm.  Treatment 
wilb  mercurials,  locally  and  internally,  combined  with  the  iodides 
w  »ith  the  newer  arsenical  compounds  is  of  immediate  and  corrobora- 
tive ftftrt  and  diagnostic  proof. 

.\mplasiii  fliffrrs  frnvi  ciinfhjhvui  amvinnliim  in  the  age  of  the 
pjtifnt,  through  its  history  and  in  its  onset  imdcr  entirely  different 
cireuHistances  frf)m  those  of  infection.  Cardinal  symptoms  destTibe 
i  growth  untier  the  foreskin  or  within  the  folds  of  the  vulva  of  an 
niifnuis,   painful,   infiltrating   mass   often   accompanied   early   with 

oKcment  of  the  l^iiiphvesseis  and  glands.  All  the  sjTnptoms  of 
rWnir  phimosis  and  chronic  balanoposthitis  are  common  antecedents. 
Eiaminntion  on  exposure  of  the  growth  reveals  the  infiltration,  raised, 
urdened  e<lges  and  bleeding  surface  of  an  epithelioma  with  hardened 
l^mphtrunks  an<l  glands  connected  with  it.  The  laboratory  rules 
infection  with  gonococci  or  the  Treponema  pallidum  and  in  the 
ttctm  of  tissue  develops  the  neoplastic  character,  while  all  measures 
of  trrattnent  along  the  line  of  stimulation  and  cauterization  fail  to 
M.  Excision  of  the  penis  or  a  wide  portion  of  the  vulva  along  with 
tlie  ^nds  affected  finishes  the  diagnosis  by  submitting  the  specimen 
to  the  laboratory. 

Tlie  following  c-ase  report  of  condylomata  acuminata  in  an  infant 
t^wnarkahle  degree  is  given  by  R.  R,  Smith,'  No  gonococci  were 
(ftmoiistratwl  in  the  discharge. 

It  Is  seldom  that  so  luxuriant  a  growth  of  condylomata  is  seen  as 
tflf  following  case: 

B.  S..  infant,  aged  nineteen  montlis.  Mother  states  that  neither 
Iwtnt  has  had  sj-philis  to  her  knowledge,  but  she  had  had  gonorrhea 
niuf  months  before  the  child  was  born,  but  without  discharge  at  the 
tint  of  birtli.  ("hild  alwa\s  well  except  for  occasional  diarrhea  and 
•ithout  disc-harge  or  irritation  about  the  genitals  within  mother's 
lemation.  Apparently  within  three  months  the  entire  growth  as 
pf^wntttl  in  the  photograph  developed,  beginning  on  one  labium.  Fair 
■Wirishnient,  paleness,  normal  teeth  and  no  skin  lesions  or  scars  of 
'■^ns  Were  noticed  on  examination.  The  growth  about  the  vulva  is 
'Honstrated  by  the  illustration.  The  growth  was  removed  surgi- 
'«l.''aiul  the  diagnosis  of  condyloma  acuminatum  was  made  by  a 
I«iyngist.     No  gonococci  were  discovered. 

'iHtment. — Botili  prophylaxis  and  abortion  a]tply  in  all  their  general 
Pfinciples. 


lOOa,  11,  iii,  615. 
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CvraHve  Treatment. — Usually  all  relief  fails  unless  the  a 
gonococcal  chronic  urethritis  is  relieved,  because  removal  of 
will  be  followed  by  relapse  unless  the  irritation  of  the  dis 
absent. 
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(Cn,w.if  Dr.  H.  It.  Smith.) 

Curative  mcasurt^s  Imvc  tlie  following  details  and  are  all  im 
The  management  is  the  same  as  that  in  any  other  gonococcal 
disease  and  phj-sical  methods  come  to  the  fore  with  fulguratic 
warts  with  the  high  frequency  current  of  Oudin,  representing 
therapy  in  this  field  and  fulfilling  sjxK-ial  service  in  the  cond 
of  the  meatus  and  the  urethra.  Its  application  is  simple  \ 
ordinary  high-frequency  machine  de\'cloping  the  current  ol 
The  spark  gap  is  from  one-twelfth  inch  to  one-eighth  inch 
switch  is  usually  half  open.  Local  anesthesia  may  be  applie 
not  absolutely  necessary.  The  current  is  applied  until  blau' 
mild  blackening  occurs  which  is  followed  in  a  few  days  by  the  s 
of  the  lesions.  As  a  rule,  a  few  are  treated  at  eacli  sitting  unt 
removed. 

Medicinal  measures  consist  in  drying  jiowdors  applied  to  tht 
this  or  other  operation  and  occasionallj'  to  the  warts  them 
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ley  are  few  and  scattered.  They  keep  the  base  of  the  wound  clean 
id  prevent  moisture  from  which  these  lesions  proceed.  A  service- 
>le  powder  contains: 

I^ — Calomel, 

Powdered  alum, 

Biannith  subnitrate,  of  each 0.5  drams  (2.0  grammes) 

lfiiz»  HMk*  a  powder  and  mark: 
appfieatlon  as  directed. 


SfaiaS  condylomata  acuminata  may  be  removed  by  painting  them 
ritih  the  following  solution : 

1^— Salkgrlio  add 0 . 5  drams  (2 . 0  grammes) 

CHaeial  acetic  add  enough  to  make  a  thin  paste. 
Mix,  make  a  thin  paste  and  mark: 

Apply  to  the  warts  as  directed  until  the  surface  is  white.    The  surgeon  and  not  the 
jprtJMit  should  cany  out  these  applications. 

The  wart  may  be  surroimded  by  a  thin  layer  of  white  vaseline  to 
protect  its  annexa  and  then  the  paste  is  applied  rather  liberally  but 
without  flooding  and  with  the  crystals  of  salicylic  acid  worked  into 
Ac  surface.  Excess  of  acetic  acid  is  removed  with  slips  of  blotting 
paper  and  then  the  application  dries  in  the  air  and  a  small  dressing 
protects  the  lesion,  which  will  drop  off  in  seven  days  or  less.  Several 
warts  may  be  so  treated  at  a  time  until  all  are  removed  with  the  one 
.xaution  that  the  normal  surfaces  must  not  be  attacked  by  the  solution 
that  none  must  be  allowed  to  reach  the  urethra.  Apposed  sur- 
are  kept  apart  by  cotton  loosely  packed  in. 

measures  deal  at  once  with  underlying  phimosis  and  para- 
at  the  same  time  that  the  warts  are  clipped  off.  Marked 
are  always  best  removed  under  local  or  general  anesthesia 
loroeps  and  scissors,  including  their  bases,  followed  by  gentle 
;tion  with  10  per  cent,  silver  nitrate  solution  to  still  bleeding  and 
prevent  infection.  The  little  wound  is  sutured  if  possible,  and  a  heal- 
ing powder  applied.  Warts  of  the  skin  are  apt  to  be  hard  vegetations, 
easy  of  removal  with  closure  of  the  base,  while  warts  of  the  mucosa 
aiid  modified  skin  are  a  little  less  easy  of  suture  if  their  bases  are  exten- 
sive. Warts  of  the  meatus  may  be  clipped  off  with  care  not  to  injure 
tke  lips  and  with  attention  to  healing  to  prevent  stenosis;  but  like 
these  growths  farther  in  the  canal  the  high-frequency  current  of  Oudin 
B  preferred  to  scissors.  Warts  about  the  anus  and  within  the  rectum 
M«  dealt  with  in  exactly  the  same  manner  with  incisions  converging 
toward  the  anus  in  general  correspondence  with  its  normal  folds. 
Through  the  proctoscope  growths  higher  up  may  be  fulgurated. 

Aflertreaiment, — Surgical  dressings  for  cleanliness  and  primary  union 
are  required.  The  catgut  stitches  are  absorbed.  Secondary  union  is 
usually  without  deep  scar. 

Cure  pathologically  and  symptomatically  involves  removal  of  the 
wart  with  its  base,  bacterial  relief  from  infection  and  ablation  of 
offending  foreskin  or  other  imderlying  anatomical  cause,  and  these 
esions  are  regarded  as  annoying  but  not  grave. 
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2.   Digestive  Complications. 

Occurrence. — When  compared  with  gonococcal  arthritis,  the  digesti\'C 
manifestations  are  rare  but  are  much  more  common  than  the  cutaneous 
lesions. 

Varieties. — Acute,  subacute  and  chronic  as  to  course  are  the  chirf 
clinical  forms  which  are  again  subdivided  as  to  site  into  buccal,  anal, 
rectal  and  rectoanal.  These  are  rather  common,  but  esophageal,  gas- 
tric, intestinal  and  colonic  are  without  record  in  literature.  Peritoni- 
tis is  seen  occasionally  in  males  but  frequently  in  females. 

Significance. — Stomatitis  and  proctitis  usually  occur  by  direct  trans- 
ference of  pus  and  are  both  obstinate  and  intractable  and  peritonitis 
is  a  severe  invalidating  and  not  uncommonly  fatal  condition.  TUx 
clinical  importance  of  these  complications  is  great  and  of  special  con- 
cern for  transmission  of  the  disease  to  the  innocent. 

Etiology. — Invasion  by  the  gonococcus  is  regularly  the  exdtiiig 
cause,  engrafted  on  absence  of  resistance  in  the  body  at  large,  « 
locally  through  sDme  antecedent  disease.  Septicemic  gonococcal 
urethrites  are  apt  to  have  digestive  complications. 

Diagnosis. — The  proof  is  of  importance  and  is  limited  by  difficulties 
of  culture  of  the  gonococcus,  both  alone  or  associated  vriih  other 
organisms.  The  gonococcus  dies  easily  in  unfavorable  pabulum  and 
surroimdings  and  is  probably  destroyed  by  the  various  digestive 
secretions. 

Treatment. — Exposed  surfaces  are  freed  of  the  infecting  gonococcus 
and  restored  to  as  nearly  normal  as  possible.  Special  surgical  meas- 
ures are  required  in  proctititis  and  peritonitis. 


GONOCOCCAL  STOMATITIS. 

Occurrence. — Bacteriologically  proved  stomatitis  is  rare,  especially 
in  comparison  with  widespread  sexual  perversion.  Prostitution  detfl^ 
mines  a  greater  frequency  among  females  than  males,  and  ophthalmia 
causes  it  among  children  more  than  adults. 

Etiology. — The  gonococcus  is  present  either  by  direct  contact  or  by 
indirect  deposit  during  bacteriemia. 

Pathology. — ^^Fhe  lesions  are  much  the  same  as  in  other  squamous 
epithelial  mucostv — hypersecretion,  desquamation  and  suppuration. 

Symptoms. — The  stages  of  invasion,  establishment  and  termination 
designated  by  the  three  pathologic  processes  just  named  are  the  same 
as  elsewhere  in  the  bodv. 

Diagnosis. — The  gonococcus  must  be  detected  by  smear  and  culture 
and  in  septic  cases  the  gonococcal  complement  fixation  test  is  required. 

Differential  Diagnosis.  —  Determination  of  the  cause  distinguishes 
gonococcal  stomatitis  from  simple  acute  and  chronic  inflammations, 
scarlet  fever,  measles  and  typhoid  fever,  diabetes,  syphilis,  scorbutus 
and  metallic  poisoning.  Consultation  with  a  dentist  is  always  advis- 
able. 
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TteiBnent.— Prophylaxis  ia  of  the  eyes  and  nose.  Local  antiseptics 
W  destroy  the  infection  followed  by  astringent  and  healing  lotions  and 
proper  cure  of  the  guins  and  teeth  by  a  dentist  are  sufBcient.  In  septic 
cases  treatment  of  the  primary  focus  is  essential. 

GONOCOCCAL  ACUTE  PROCTITIS. 

Otcuienee. — When  compared  with  several  otlier  complications  of 
gouococcal  acute  tirethritis,  rectitis  is  not  often  seen  but  it  is  more 
cominon  than  stomatitis.  Among  European  authorities,  Jullien* 
believes  that  it  is  present  in  nearly  5  per  cent,  of  all  cases,  which  is  an 
fslimate^r  in  excess  of  experience  in  America.  In  the  Genitourinary 
Clinicofthe  House  of  Relief  in  New  York  City,  for  seven  or  eight  years 
under  the  chai^  of  the  writer,  with  an  average  weekly  attendance  of 
sIxKit  150  cases,  very  few  examples  of  it  indeed  were  encountered. 
Tsylor' says :  "Thb  affection  is  more  or  less  frequently  observed  in 
ownlries  in  whicti  sodomy  is  practised  and  it  sometimes  occurs  in 
America."  Full  bacteriological  proof  is  necessary  comprising  the  three 
BSneral  steps  of  smear,  culture  and  complement  fixation  in  order  to 
etiiblish  diagnosis.  It  is  found  more  often  in  female  than  male  adults, 
o^ng  to  the  incidence  of  prostitution  upon  the  former  sex,  on  the  other 
lund,  however,  so-called  "male  prostitutes"  almost  invariably  have 
it.  likewise  boys  who  have  been  the  victims  of  homosexual  perver- 

SOtlS. 

'iri«i«a. —Acute,  subacute  and  chronic  forms  as  to  clinical  course 
KTimignized  and  as  to  site  anal,  anorectal  and  rectal,  localized  and 
B"ifnili?4^.  The  tendency  of  the  disease  to  become  chronic  renders  the 
meijence  of  the  three  clinical  forms  into  one  more  convenient  for 
ittscription.  Primarj'  cases  due  to  artifacts  and  secondary  cases  fol- 
jowing  other  infections  are  seen.  The  rapid  ascension  from  the  anus 
uib  the  rectum  likewLse  renders  clinical  subdistinction  unnecessary. 
In  (act,  the  anal  condition  is  prominent  only  in  virtue  of  severe  lesions 
»buve  tills  muscle. 

Etiolofx. — Penetration  of  the  gonococcus  into  the  rectum  by  con- 
tinuity from  the  anus  or  by  accident  from  instruments  or  fingers  or  by 
*wiil  per\'ersion  is  regularly  the  exciting  cause.  Thus  the  entrance 
'^  the  organism  is  either  direct  or  indirect.  As  to  indirect  access, 
"•e  pmlisposing  factor  in  females  is  gravitation  of  the  pus  from  the 
\iilviand  vagina  upon  the  perineum  and  the  anal  region  in  the  recum- 
Mnt  position,  and  its  jxwketing  between  the  nates  and  the  funnel- 
'm*  form  of  the  anus.  The  frequency  of  gonococcal  infection  in  women 
irifhout  anorectal  complications  renders  this  cause  unimportant  and 
•wiDst  inert-  Penetration  within  the  sphincter  ani  muscle  is  also  ren- 
°*ni  difHaJt  by  tonic  action  which  results  exactly  as  does  the  similar 
sUtc  of  tile  sphincter  vesioe  in  preventing  progress  of  the  gonococcua 
mlo  the  bladder.     Growth  of  the  gonococcua  upon  the  am 
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hindered  by  the  squamous  epithelium  there,  which  is  poor  soil.  It  is 
probable,  therefore,  that  some  cause  is  always  present  planting  the 
organism  above  the  limits  of  the  muscle. 

As  to  direct  access,  on  which  depend  true  primary  cases,  instrumentil 
infection  of  the  rectum  with  douche  nozzles  previously  used  for  the 
vagina  and  then  for  rectal  enemata  is  conunon.  The  writer  had  i 
patient  who  vigorously  washed  his  genitals  clean  of  gonococcal  pus 
with  a  sponge  and  employed  the  same  sponge  at  the  same  sittings  to 
bathe  his  anus,  Tidth  the  result  of  gonococcal  anoproctitis.  The  most 
common  direct  cause  is  sodomy,  intercourse  through  the  rectum  or 
coitus  per  anum.  Less  usual  is  infection  of  the  rectum  from  sinuses 
entering  it  from  extensive  gonococcal  abscesses  of  the  prostate  and 
Cowper's  glands. 

Norris^  notes  "three  cases  resulting  from  the  nipture  of  a  pyosalpinx 
into  the  rectum." 

Pathology. — ^The  lesions  of  proctitis  must  largely  be  inferred  from  the 
behavior  of  the  gonococcus  in  all  other  mucous  membranes.  Tie 
essence  of  the  process  is  infection  and  penetration  of  the  gonococcus 
into  the  mucosa,  follows!  by  tem])orary  lesions  in  acute  cases,  sudiM 
congestion,  edema,  ]>roliferation,  infiltration,  purulence  and  hemo^ 
rhage.  Tendency  to  chronic  thickenings  in  older  cases  are  seen  as 
permanent  lesions  exactly  as  in  the  urethra,  so  that  the  wall  of  the 
bowel  loses  its  elasticity  and  even  becomes  narrowed.  likewise 
proliferation  of  the  mucosa  into  condylomata  acuminata  is  commoo. 
Associated  lesions  in  the  ischiorectal  fossie  such  as  abscesses  are  seen 
which  proceecl  from  associated  organisms  like  the  Bacillus  coli  conoanunis 
and  in  the  wall  of  the  rectum  as  fibrous  deposits  of  semicartilaginous 
density,  and  if  a  sinus  from  a  periurethral  or  periuterine  complication 
has  preceded  the  rectal  involvement  its  features  will  be  obvious.  The 
involvement  is  usually  confined  to  the  terminal  four  inches  but  the 
whole  rectum  may  suffer. 

Symptoms. — ^The  periods  of  invasion,  establishment  and  termina- 
tion with  subjective  and  objective  findings  may  be  distinguished. 
Compared  with  other  gonococcal  infections  the  subjective  invasion 
is  relatively  little;  Luys-  for  example,  says:  "As  a  rule,  anorectal 
gonorrhea  is  characterized  by  a  complete  absence  of  subjective  sjinp" 
toms."  This  can  be  only  relatively  true  and  the  symptoms  must 
depend  on  the  severitj^  of  the  inflannuation  and  the  comparatively 
less  irritability  of  the  rectum  than  of  the  urinary  organs. 

On  the  other  hand,  among  older  writers,  Taylor*  and  among  more 
recent  authors  Norris^  describe  marked  and  positive  s>Tnptoms  of  the 
disease  corresponding  with  the  writer's  experience. 

Heat  and  discomfort  are  first  seen,  which,  in  the  subjective  estab- 
lishment become  marked  and  are  followed  by  pain,  irritation,  discharge 
and  functional  disorder.  The  pain  is  due  to  the  congestion,  excoriation, 
ulcerations  and  fissures  and  the  stimulation  of  the  bowel  to  empty 

I  Gonorrhea  in  Women,  1913,  p.  396.  «  Text-l)ook  on  Gonorrhea,  1913,  p.  233. 

■  Lot*,  cit.  *  Loc.  cit. 
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self,  which  may  be  accompanied  by  all  the  irritation  of  general  proctitis, 
'he  discharge  is  at  first  a  serous  moistm^  not  greatly  apparent  upon 
he  anus  but  rather  accompanying  the  stools,  and  later  becomes  puru- 
lent and  even  bloody.  Severe  anal  involvement  is  followed  by  folli- 
culitis, minute  ulcers  and  even  fissures  with  their  spasm  and  tenesmus. 
The  early  irritation  of  defecation  becomes  the  agony  of  proctitis  with 
its  diarrhea  containing  pus  and  sometimes  blood.  Eczematous 
involvement  of  the  anus,  perineiun,  thighs  and  buttocks  by  secondary 
infection  of  the  skin  is  complained  of. 

The  objective  symptoms  are  in  suspects  of  sodomy  a  funnel-foni\ 
anus  through  the  unnatural  practice  and  its  force.  The  signs  of  inflam- 
mation may  be  comparatively  little  or  marked,  so  that  frequently 
proctoscopy  and  digital  exploration  are  required  for  diagnosis.  Such 
procedures  the  acute  and  severe  stage  forbids,  but  w  ith  subsidence  of 
suffering  they  may  and  should  be  carried  out.  If  the  anus  is  involved 
it  is  reddened,  edematous,  the  site  of  folliculitis,  ulcers  and  fissures 
and  surrounded  by  a  zone  of  eczema  extending  to  the  perineum,  inter- 
gluteal  fold,  buttocks  and  thighs,  all  bathed  in  a  seropurulent  or  puru- 
lent, irritating  discharge.  The  sphincter  may  be  relaxed  and  moderate 
prolapse  present.  Venereal  warts  similar  to  those  in  genital  gono- 
coccal infection  are  common.  All  these  conditions  are  repeated  within 
the  rectum  itself.  Jullien^  gives  three  cardinal  s\7nptoms:  the  con- 
dyloma, the  drop  and  the  fissure.  The  condyloma  acuminatiun  is 
pathognomonic  when  about  and  within  the  anus  and  rectum.  It  is 
delicate,  friable,  vascular,  fimbriated  and  pedunculated  or  glossy  and 
sessile  and  usually  covered  w ith  thin,  slimy  pus.  A  case  in  the  author's 
practice  had  the  warts  of  various  size  and  form  distributed  niunerously 
*nd  universally  over  the  lower  portion  of  the  bowel  for  at  least  five 
or  six  inches  and  accompanied  by  the  characteristic  mucopurulent 
discharge  and  perianal  dermatitis.  To  such  conditions  the  term  pro- 
liferative proctitis  or  proliferating  rectitis  has  been  applieil. 

The  discharge  or  drop  is  gonococcus-laden  and  resembles  the  '*morn- 
Uigdrop'*  of  chronic  urethritis  in  being  invisible  until  eversion  of  or 
pressure  on  the  anus  brings  it  to  the  front  exactly  as  stripping  the 
^ircthra  in  either  women  or  men  discovers  the  droplet  of  pus.  In 
females  pressure  upon  the  anus  from  within  the  vagina  is  efficient. 
The  drop  is  sometimes  from  a  chronic  folliculitis  of  the  anal  verge. 
'Hie  fissure  is  single  or  multiple  and  if  the  former  is  commonly  pos- 
terially  or  under  cover  of  a  condyloma. 

The  termination  follows  a  slow  course  of  doubtful  dm'ation,  excepting 
a  very  mild  cases,  due  to  the  gonococcus,  its  penetrathig  power  and 
ossibly  the  natural  local  uncleanliness.  The  mild  cases  reach  a  cure 
ithout  sequels  or  complications  in  about  the  same  period  as  a  m-ethritis, 
imeJy,  one  or  two  months.  The  severe  and  general  cases,  however, 
n>me  chronic  and  have  sequels.  Chronic  infiltration  and  contracture 
'  not  uncommon.    The  bowel  thus  narrowed  causes  obstruction  of 

^  Rev.  internat.  de  m^d.  et  de  chirurgie,  1905,  xvi,  109. 
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function,  then  chronic  inflammation  of  the  rectum  alone  at  first, 
later  of  the  intestine  above  it  with  digestive  disorder  and  malm 
tion. 

Complications. — A  common  terminal  complication  is  a  slimy 
about  the  anus  and  its  annexa,  with  sodden  eczematous  skin  and  1 
dency  to  inelasticity  and  stricture  above.  Brunswic-Ie-Bihan^  m 
nizes  three  complications:  acute  and  chronic  perirectitis  and  stricti 
Acute  perirectitis  or  periproctitis  is  ischiorectal  abscess  contain 
rectal  and  intestinal  organisms,  notably  the  Bacillus  coli  commu 
entered  by  lesions  of  the  wall  caused  by  the  gonococcus  which  is  oi 
narily  not  foimd  in  the  pus  or  the  walls  of  the  abscess  due  to  y 
nerability  of  the  organism,  and  its  difficulties  of  growth,  especi 
in  the  presence  of  such  abundant  other  flora.  Chronic  perirectiti 
periproctitis  is  really  an  infiltration  of  the  perirectal  tissues  i 
semicartilaginous  density  with  inelasticity  and  resistance  as  a  bell 
strip,  palpable  to  the  finger  and  visible  to  the  eye  by  its  bulging  i 
inertia.  Symptoms  of  obstipation,  pressure  and  weight  of  fore 
substance  and  constipation,  with  pain  and  tenesmus  due  to  the  muc 
proctitis  associated  with  the  lesion,  are  common.  Gonococcal  strict 
of  the  rectum,  as  in  the  urethra,  follows  more  or  less  deep  destrud 
of  the  mucosa  with  ulcers,  scars,  general  thickening,  condylomata  i 
widespread  cicatrization.  This  process  is  within  the  rectal  waD  w. 
that  of  chronic  perirectitis  involves  the  tissue  outside  it  alone,  or 
wall  in  addition.  Both  have  much  the  same  symptoms  as  just  descrii 
on  page  211. 

Cases  in  literature  of  importance  have  all  been  published  since 
development  of  bacteriology',  and  therefore  rest  on  absolute  pn 
The  fullest  historical  review  of  gonococcal  proctitis  is  given  by  Menn 
Tuttle'  gives  full  bacteriologic  proof  of  gonococci  in  the  pus  of  th 
three  patients  as  does  also  Grift'on^  in  one  patient.  Hartmann*  dem 
strated  gonococci  in  an  ulcer  of  the  anus.  These  positive  findings 
the  cases  of  Tuttle,  Grifton  and  Hartmann  render  them  acceptal 
Without  full  bacteriologic  proof  in  smear  and  culture  earlier  case  rejx 
which  omit  such  proof  must  be  disregarded  or  discounted.  Bur 
seems  to  have  been  the  first  authoritv  to  have  established  the  iden 
of  the  gonococcus  in  the  rectum  and  is  so  credited  by  Luys  in 
Text-book  oii  Gonorrhea. 

Diagnosis. — ^The  clinical  admission  or  denial  of  sodomy  in  the  his 
or  of  other  source  of  contamination,  sudden,  severe  onset,  short  pe 
of  intense  symptoms  followed  by  subacute  or  chronic  tendency 
condylomata  or  antecedent  or  accompanying  genital  gonococcal  ii 
tion  all  tend  to  establish  the  diagnosis.  The  subjective  symptom 
during  the  acute  period  rectal  pain,  burning,  irritation,  frequent  s 

*  Reported  by  Foumier:  Bull,  de  I'Acad.  de  m6d.,  1907,  Ivii,  501. 

« Gaz.  des  h6p.,  1896,  Ixix,  531,  559.       '  New  York  Med.  Jour..  1892.  Iv.  Z7{ 

*  Presse  m6d.,  1897,  p.  71.  '  Ann.  de  syn6c.  et  d'obetet..  1895,  xL 

*  Der  Mikro-Organismus  der  gonorrhoischen  Schleimhaut-Erkrankungen.  Wies) 
1885,  p.  49,  and  Arch.  f.  Gyniik.,  1884,  xxiii,  339. 
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jbarrheal   evacuation,   mucopurulent   and    purulent   discharge   and 
occasionally  bleeding.    In  the  subacute  stage  these  subside  in  degree 
but  the  follicular  proctitis  which  usually  supervenes  may  cause  much 
\     discomfort  and  the  chronic  warty  growths,  fissure  or  follicular  abscess 
and  pus  about  the  anus  are  complaints  in  the  chronic  stage.    The 
objective  sjniptoms  are  cardinal  and  include  (1)  the  condylomata 
acuminata  about  and  on  the  anal  muscle  and  in  the  rectum,  (2)  the 
.     drop  of  stringy  pus  appearing  under  eversion  or  other  pressure  upon 
the  anal  muscle  and  (3)  the  fissiu^  representing  an  infected  follicle 
with  abscess,  sinus  or  ulcer  and  chronic  drop  of  pus  as  the  final  result. 
The  "funnel  anus"  with  perianal  eczema  marks  the  pervert.    Proctos- 
[     copy  during  the  acute  stage  is  not  as  a  rule  desirable  but  will  reveal 
t     all  the  signs  of  severe  inflammation,  redness,  edema,  exfoliation,  pus 
I     containing  the  gonococcus.    Folliculitis  in  the  subacute  and  chronic 
periods  is  characterized  by  inflamed  and   occlude<l   or  discharging 
follicles,  infiltration,  adherent  strings  and  scabs  of  pus  leaving  a  raw 
surface  and  frequently  containing  the  gonococcus.    The  chronic  period 
[     shows  one  or  more  follicles  degenerated  into  sinus,  ulcer  or  fissure  and 
r     condylomata  acuminata  above  the  anus  as  well  as  on  and  external  to  it. 
These  may  extend  several  inches  up  the  bowel  and  be  extremely 
numerous — one  case  of  the  author  showing  several  dozen  of  them. 
The  laboratory  findings  are  very  important.    The  fact  that  the  Micro- 
coccus catarrhalis  is  gram-negative  in   its  early  periods  and  gram-* 
positive  in  its  later  developments  and  closely  resembles  the  gonococcus, 
niakes  careful  bacteriology  absolutely  essential,  combined  with  the 
use  of  the  proctoscope  for  the  distinction  of  objective  s>Tnptoms. 
Often  an  active  folliculitis  will  be  found  within  the  rectum  or  at  the 
Mus,  whose  pus  when  carefully  secured  will  be  free  from  other  organ- 
Mnsthan  the  gonococcus  and  settle  the  question.    Smear,  culture  and 
Implement  fixation  test  make  up  the  chain  of  evidence.    Treatment 
*8  of  no  direct  aid  in  the  diagnosis  with  the  exception  that  removal  of 
the  adherent  scab  and  strings  of  pus  furnish  good  specimens  for  the 
laboratory  as  does  likewise  evacuation  of  follicles.     Antigonococcal 
^tiseptics  are  also  of  suggestive  value. 

On  this  general  subject  Lynch^  says:    "In  gonorrheal  proctitis  the 
^us  has  a  rather  tjT^ical  appearance.    WTiere  the  disease  is  acquired 
innocently,  especially  from  massage  of  the  prostate,  the  sphincter  is 
spasmodically  contracted  and  the  mucocutaneous  membrane  is  red; 
hut  after  the  disease  has  existed  for  some  days,  the  skin  becomes 
n^acerated,  and  is  covered  by  a  mucopurulent  discharge.    In  the  case 
of  sexual  perverts,  the  skin  around  the  anus  is  thrown  into  edematous 
folds.    It  has  a  cyanotic  or  bluish-red  appearance,  and  is  covered  by 
mucus  mixed  with  pus.    In  some  cases  the  mucous  membrane  is  pro- 
lapsed, and  it  is  with  difficulty  that  the  speculum  can  be  passed  very 
high.   Here  and  there  we  see  flakes  of  mucus  and  pus  resembling  those 
of  severe  peritonitis.   The  flakes  are  adherent  to  the  mucous  membrane, 

of  the  Rectum  and  Colon,  1014,  p.  278. 
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and  when  removed  leave  a  raw,  bleeding  surface.    The  mucous 
brane  in  all  cases  bleeds  very  easily." 

Differential  Diagnosis  is  concerned  (*hiefly  with  catarrhal  proctitb 
syphilis  and  chancroids  of  the  anus. 

Catarrhal  differs  from  gonocDccal  proctitis  in  the  absence  of  any  histor-^k* 
of  antecedent  infection  or  of  perversion;  in  the  much  less  inteikiQ^ 
subjective  symptoms  and  in  objective  symptoms  of  having  mucus  ai^«J 
mucopus  rather  than  pus  as  the  discharge;  in  the  freedom  from  tls^ 
strings  and  scabs  of  pus  leaving  bleeding  surfaces  when  removed  an^ 
like  the  frei»  pus  containuig  gonococci;  in  the  failiu^  of  laboratory' 
findings  to  detect  the  sptH.*ific  organism  or  the  complement  fixati(»Ki 
test  and  in  the  prompt  resjwnse  to  simple  treatment  of  the  catarrh. 

Sifphilitic  differs  from  gonococcal  proctitis  in  the  absence  of  ai*^' 
gon(K'oci*al  findings  whats(H»ver  in  the  history  and  in  the  presence  ^r»f 
abundant  signs  of  syi)hilis  clsi»wherc  in  the  binly  and  in  the  blood  as     a 
Wassermann  test.     It  may  a])iK»ar  alK)ut  the  anus  as  moist  papiile*=s. 
condylomata  lata  and  giunma  each  having  its  own  features.   The  moisst 
papules  resemble  the  mucus  patcht*s  of  the  mouth  in  being  slightly 
raiswl  al)ove  the  surface,  surrounded  with  indolent  inflammation  ar"»<l 
infiltration  and  in  having  a  moist  **varnislu*<r'surfax*e,  serous  dischar^EC 
aiul  the  Trt*i)onema  pallidum  abundant.    This  process  does  not  exter»<^ 
materially  into  the  rwtum  ])roiH»r,  and  Invars  little  resemblance  '^^^ 
gon<K*(K'cal  warts.    The  condylomata  lata  might  Ik»  regarded  as  exa^^* 
gcrati(ms  of  the  moist  pa])ulcs  in  lK»ing  sessile,  slightly  raised  above  tt^*^ 
surfact\  surround(*d  by  inflanunation  and  infiltration,  fissured,  **^"^ 
covcrinl  with  moist,  thick  discharge.    The  organism  of  SN-phil 
the  discharge  and  the  surface  and  substance  of  the  outgrowth, 
likewise  do  not  ext(»n(l  above  the  anus  in  themst*lves  but  may  provoke 
sc<*ondary  infection  of  the  rectum  of  catarrhal  or  purulent  type, 
gunnna  is  essentially  a  neo])lasin  although  of  temporary  charaeti 
under  treatment,  <lecply  infiltrates  the  tissue  and  may  be  a  prominent 
and  extensive  mass,  (K'curring  singly  or  severally.     It  is  of  peculiar**^ 
purj)le  lividity,  and  has  a  <lecided  tendency  to  nwrosis  at  the  center 
whose*  s<M'on<lafy  infection  may  extend  up  the  IkiwcI.   The  condylomata 
a(*uminata,on  the  other  hand,  are  not  s(»ssile  but  pedunculated,  finely 
and  coarsely  fibrillatiMl  and  lobulated  exactly  like  a  cock's  comb,  dry 
rather  than  moist  unless  In'twccn  closc»ly  apiM)sed  surfaces,  bleed  easily, 
an'  very  friable*  aiul  in  smaller  examples  will  bn*ak  off  in  the  fingers. 
TluMr  <lischargc  contains  only  the  goncKHK'cus.     Exceptionally  these 
condylomata  are  found  without  the  ])n*scnct*  of  gonococcal  infection 
but  with  the  existence  of  uncleanly  habits  and  deep  folds  of  the  skin 
csiH'cially  around  the  anus  and  genitals  where  cczt*ma  intertrigo  is  very 
connnon.    They  then  rc])rcscnt  a  hy]H»rtrophic  (*hange  in  the  skin  due 
to  the  eczema  and  the  infection  of  the  organisms  i)resent  normally  in 
the  skin  but  augincnteil  by  the  uncleanlincss  of  the  victim. 

The  hist4)ry  thcref4)re  ]M>ints  only  toward  syi>hilis  and  away  from 
gon<M*(M'cal  infection  in  the  huig  incubation,  development  and  course 
of  the  chancre,  apiK'araiu  c  and  progress  of  the  secondary*  s>Tnptom8 


ol  whicb  these  cutaneous  anal  signs  are  only  a  part  or  of  the  tertiary 

svmpUinia  with  the  incidenfe  and  ulceration  of  the  gumma.     The 

subjwrtive  symptoms  have  just  been  sufficiently  stated  and  should  be 

I      nirrobofated  by  objective  examination,  both  of  the  general  sjTnptoms 

I     and  of  the  local  outgrowths  of  the  disease,  without  omission  of  search 

^A^jhe  Treponema  pallidum  and  the  Wassermann  or  Noguchi  cora- 

^DpUit  fixation  tests  for  sj-plulis  as  the  thief  elements  in  the  labora- 

^w  srtif "("P.  which  after  all  is  final.    The  treatment,  sj'stemic  and 

r    wcj],  against  s>'philis  is  so  prompt  in  its  results  that  it  has  been  called 

I     the  "touchstone"  of  diagnosis  m  these  cases,  and  is  of  great  service 

in  casK)  giving  negative  or  contradictory  laboratory  reports. 

ChavmrUliil  differs  front  gontKoccal.  protiilis  in  being  primarily  an 

i^tteriiiil  ulcerati\e  process  and  secondarily  a  purulent  infection  of  the 

Mtt-pl  wliieh  may  not  occur  at  all.    The  historj'  is  that  of  perverted 

s'JiiiJ  congress  or  of  the  presence  of  chancroid  about  the  genitals  and 

"s  ap[)ennince  at  the  anus  by  autoinoculation.    The  subjective  symp- 

^('tns  embrace  all  the  irritation,  pain,  spasm,  bleeding  and  discharge  of 

fissurf  in  ano  and  the  objecti\'e  findings  reveal  the  typical  chancroid 

*ith  "mouse-eaten  or  gnawed"  base  and  overhanging  ragged  edges 

"rwl  purulent  slightly  hemorrhagic  discharge.    Proctoscopy,  if  possible 

to  ihe  patient,  reveals  a  purulent  proctitis  witliout  the  development 

uf  coiwIylouiHta  acuminata  nnthin  the  bowel,  witliout  adherent  scabs 

"111  strings  and  without  any  of  the  other  signs  of  gonococcal  proctitis, 

including  the  gonococcus  itself.    The  laboratory  investigation  proves 

tile  presence  of  the  bacillus  of  Unna  and  Ducrey  and  freedom  from 

the  gonococcus  in  the  iilc-er  and  its  pus  and  the  pus  from  the  bowel. 

"Thp  gonococcal   complement  fixation   test  is  negative.     Treatment 

BRiiinst  chancroid  an<l  other  ulcer  is  available.    The  bowel  requires 

Ho    uHtntion  unless  secondary  uifection  of  it  shall  have  occurred. 

Curetting  and  section  of  the  sore  will  reveal  the  Unna-Ducrey  bacillus 

in  the  substance  of  the  growth  and  in  the  discharge  and  sloughs  from 

its*  surface. 

Tnitment.^In  tlie  discussion  of  gonococcal  conditions,  significance 

shows  that   proctitis  is  one  of  the   more   important  complications 

throii^li  the  lesions  produced  by  direct  infection,  incidentally  through 

cactlcasness  or  intentionally  by  i>erversion.    The  latter  is  a  factor  in 

these  cases  of  grave  social  moment.    The  prophylaxis  of  the  disease 

provides  against  transmission  of  pus  from  the  genitals  to  the  rectum 

by  instructions  concerning  clean  hands  and  disposal  of  dressuigs  as 

diown  in  detail  m  the  printed  slips  of  instruction  given  in  the  early 

PfsgfBphs  on  treatment.    Abortion  reaches  its  aim  by  early  and  judi- 

tioiu  attack  on  the  first  sjTnptom  of  bacteriologically  pmved  infection. 

The  particulars  of  management  are  enumerated  in  Chapter  IX  on 

•jenefal  Principles  of  Treatment  on  page  483. 

t^urarire  Trcatment.—lleamviil  of  exudate  is  the  first  step  and  irri- 
Kstitii!  is  the  first  method  during  the  period  of  discharge  followed  by 
"Pwtant  applications  in  tlie  chronic  period. 
ITn?  stool  should  be  soft  and  pultaceous,  as  ia  fis3ura  in  ano,  as 
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produced  by  the  following  formula  in  one  or  two  movements  a  diy, 
black  and  foul-smelling,  concerning  which  the  patient  should  be  warned. 

^ — Flowers  of  sulphur, 

Sulphate  of  magnesium,  of  each 1  ounce  (30.0  grammei) 

Miz^  make  a  powder  and  mark: 

One  to  four  teaspoonfuls,  as  needed,  for  soft  movements. 

The  physical  measures  are,  in  hydrotherapy  rectal  irrigations  as 
soon  as  the  intense  symptoms  disappear,  at  first  solvent  and  cleansing 
to  remove  mucus  and  pus,  then  antiseptic  and  stimulating.    Sitting 
baths,  hot  to  produce  redness  of  the  skin,  decongest  the  deep  pelvic 
circulation  and  soothe  the  diarrhea  and  tenesmus.    In  electrotherapy 
fulguration  removes  the  warts  by  the  same  procedure  as  detailed  m 
this  technic  for  condyloma  acuminatum,  substituting  the  proctoscope    I 
for  the  urethroscope.    The  medicinal  measures  are  standai^  attaition 
to  the  urethritis.    During  the  acme,  extreme  irritation  forbids  active 
treatment,  but  the  sphincter  may  be  stretched  under  nitrous  oxide  gas 
anesthesia,  as  in  fissure,  and  Irish  moss  lubricant,  containing  a  small 
amount  of  novocain  or  alypin  may  be  inserted  as  sedative.    Morphin 
and  opium  suppositories  check  the  pain  and  the  tenesmus,  aided  by 
soft  stools.    Moist  antiseptic  dressings  receive  the  discharge  and  keep 
apposed  surfaces  from  chafing.     Serumtherapy  offers  no  advantage. 
Local  administration  is  involved  with  the  declining  period  exactly  as 
in  urethritis.    Through  the  double  current  rectal  tube  or  two  catheters 
inserted,  side  by  side,  warm  normal  salt  solution  or  weak  boric  add 
water  are  run  in  until  the  return  is  clear,  followed  by  solutions  of  potas- 
sium permanganate,  1  in  10,000  to  1  in  4000;  silver  nitrate,  1  m  20,000 
to  1  in  5000;  bichloride  of  mercur>%  1  m  10,000  to  1  in  6000.    After 
these,  arg^Tol,  3  to  10  per  cent.;  protargol,  1  to  2  per  cent.;  collargol, 
10  per  cent.;  silver  nitrate,  0.5  to  1  per  cent.,  may  be  instillated and 
retained.    In  the  still  later  periods  the  proctoscope  or  the  small  Sims 
speculum  in  either  the  knee-chest  or  the  Sims  posture  is  employed  for 
making  light  applications  of  nitrate  of  silver  in  more  stimulating  and 
caustic  strengths,  1  to  25  per  cent.,  and  its  allies  to  ulcerations  and 
indolent  granulations  and  for  fulgurating  warts  from  within  the  canal 
or  surgically  removing  them.    The  anal  eczema  indicates  cleanliness 
by  washing  with  castile  soap  and  water  and  thoroughly  drying  with  ft 
towel,  aided  with  dusting  powders,  such  as  equal  parts  of  boric  add, 
thymol  iodide  and  bismuth  subnitrate.    Painting  of  the  eczema  with 
10  per  cent,  nitrate  of  silver  is  a  strong  healing  agent  against  the  infeC' 
tion  and  the  relaxation.    Dressing  to  receive  the  irritating  discharge 
and  to  separate  the  surfaces  is  essential  and  should  be  at  first  moist 
antiseptic  gauze  or  cotton  followed  by  the  same  liberally  dusted  with 
stearate  of  zinc  and  boric  acid  powder  or  by  a  soothing  ointment,  such 
as  equal  parts  of  10  per  cent,  ichthyol  and  10  per  cent,  boric  acid. 

The  surgical  measures  begin  with  overstretching  of  the  sphincter 
ani  muscle  to  correct  tenesmus  and  to  permit  applications  more  readily. 
Through  a  small  Sims  speculum  or  the  10  cm.  proctoscope  the  mucosa 


is  (Imclly  treated  and  warts  may  be  fulgurated  in  the  exact  manner 
prescribeii  for  urethral  growths  or  surgically  ablated.  In  the  latter 
tfchjiic  they  are  drawn  forward  and  clipped  through  their  bases  after 
liKBtiun,  30  that  the  wart  and  its  pedicle  are  ablated.  The  raw  stump 
HIS}'  be  touched  with  10  per  cent,  silver  nitrate.  Folliculites  are  incised, 
aut»riz«l,  drained  and  dressed  in  miniature  like  an  ischiorectal 
aliscfss,  Fissures  are  incised  through  the  granulating  zone  to  sound 
miiscle  tissue  and  dressed,  after  the  preluninary  stretching  of  the  muscle. 
.SiurcES  of  discharge  are  so  far  as  possible  located  and  appropriate  appli- 
rations  made  to  areas  of  indolent  granulation  and  to  pockets  accumu- 
l"tijig  pus.  A  small  cotton  tampon  soaked  in  suitable  medications 
may  be  inserted  through  the  speculum  until  the  next  defecation. 

Ajltrtreatmenl. — The  chief  aim  is  to  restore  the  mucosa  to  normal 
nfler  the  infection  is  removed,  which  may  require  weeks  and  montlis, 
pwctly  as  in  the  urethra.  Avoidance  of  constipating  or  diarrheal  diet 
«i(t  drink  is  required  and  full  h,\-giene  of  the  urethritis  must  never  be 
omittwl  in  order  to  avoid  reinfection. 

f-'ure,  jiuthologicaliy,  means  no  panproctitis,  with  its  cicatrices  and 
ciironic  catarrhal  discharge,  and  s.\Tnptomatically  there  must  be  no 
ivlapse  iif  the  catarrh  or  the  infection  from  any  uncured  fiasiu^. 
fnllide  or  wart  and  no  excoriating  mucous  or  purulent  discharge;  and 
laftaiologicallj-  the  gonococcus  must  be  permanently  absent  after 
"grated  smear  and  culture  test  and  the  flora  of  the  bowel  restored 
»s  iifsriy  as  possible  to  the  normal.  Cure  of  the  urethritis  to  the 
standanl  previously  described  is  a  foundation  of  proper  result  in  the 
iwtal  disease.    Cessation  of  unnatural  practices  is  absolutely  indicated. 

GONOCOCCAL  PERITONITIS. 

Sipdflniice.^Although  the  i>eritoneum  is  not  actually  an  organ  of 
lie  digestive  tract,  it  i6  so  intimately  associated  witli  it  that  symptoms 
'"  peritonitis  are  locally  chiefly  digestive.  For  this  reason  it  was 
"iwled  logical  to  include  the  complication  of  gonococcal  peritonitis 
■J"™  the  heading  of  complications  of  the  digestive  system. 

Insignificance  recalls  the  fatal  results  and  the  late  sequels  and 
nivalidian  which  mark  peritonitis  as  one  of  the  most  important  of  all 
piSMtliiels  of  gonococcal  infection.  In  the  male  it  is  fortunately  rare, 
Ixxaiise  there  is  no  direct  connection  between  the  urogenital  sji^tem 
ind  the  serosa,  but  in  the  female  it  is  lamentably  more  common  because 
«"'  niucwsa  of  the  tubes  is  directly  continuous  with  the  serosa.  With 
unxirm  ai),!  improved  treatment  of  gonococcal  disease  it  is  much  less 
o'tDinoii  in  eitlier  sex  than  it  was  in  previous  generations. 

*!'lnance. — In  actual  frequency  gonococcal  peritonitis  is  in  the  male 
*  'S'E  disease,  never  primary  but  always  secondary  to  or  associated 
■^'li  disease  of  the  seminal  vesicles,  prostate  and  perivesical  region, 
'™i  burrowing  of  the  pus  in  the  deep  cellular  planes  until  the  peri- 
tMWiim  Is  reached.  It  is  much  more  common  in  the  female,  owing  to 
tw  fact  that  the  Fallopian  tubes  open  directly  from  the  peritoneal 
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cavity.  In  children  it  is  most  common  and  usually  of  fulmiiuitmi 
type.  The  disease  in  women  and  children  is  discussed  in  Chapta 
XI  on  pages  012  and  615. 

Varieties. — Acute,  subacute  and  chronic,  localized  and  partiaBj 
or  generally  diffuse  are  the  forms  seen,  of  which  the  most  usual  iR 
(1)  in  the  male,  acute  localized;  (2)  in  the  female,  acute  and  partiallj 
diffuse  withui  the  pelvic  cavity  and  (3)  chronic  relapsing  with  adheskns, 
especially  seen  in  women. 

Etiology. — ^I'he  gonococcus,  with  its  pyogenic  allies,  is  the  exdtini 
factor,  while  the  associated  disease  is  the  predisposing  conditioo, 
notably  complications  in  spermatocystitis,  prostatitis,  both  with 
abscess  and  involvement  of  the  surrounding  tissues.  Funiculitb  d 
severe  type  is  a  particularly  common  cause  especially  where  the  m& 
deferens  reaches  the  wall  of  the  bladder  from  the  inguinal  canal  and, 
in  direct  contact  with  the  peritoneum,  passes  along  it  to  its  ampulla  at 
the  base.  The  i)eritoneal  annexa  of  all  these  organs  in  the  rectovesicil 
cul-de-sac  are  the  point  of  onset  of  the  peritonitis. 

Pathology. — Primary  cases  never  occur,  because  the  gonococciu 
cannot  reach  the  peritoneum  except  through  complications  in  and  breil 
dowTi  of  neighboring  organs  in  more  or  less  direct  relation  with  tlui 
membrane.  Secondary  cases  are,  therefore,  the  one  rule.  The  essena 
of  the  pr(K*ess  is  extension  to  the  serous  sac  of  the  abdomen  of  tin 
gonococcal  infection,  with  or  without  its  common  pyogenic  allies  froo 
a  previous  point  of  infection — invariably  a  complication  in  the  pcft 
urethral  structures  in  the  male.  The  tissues  involved  are  the  orgam 
in  such  complication  and  the  peritoneum  locally  in  the  strict  sense  (J 
diffusely  within  the  cavity  of  the  true  pelvis  or  throughout  the  pen 
toneal  cavity  as  a  whole.  The  temporary  lesions  in  cases  of  reco\^ 
are  those  essential  to  gonococcal  invasion — congestion,  inflanunatiop 
exfoliation,  infiltration  and  purulence,  which  is  relatively  scanty  n 
fluid  amount  but  copious  in  fibrous  products  T^ith  secondary'  delicato 
adhesions.  The  permanent  lesions  are  extensions  of  these  processes 
into  dense  adhesions,  which  displace  the  intestines  and  the  organs 
especially  in  the  female,  to  severe  compromise  of  function,  digestive 
and  sexual.  The  assoc»iated  lesions  are  those  of  the  causative  or  pK 
cedent  involvement,  while  the  bacteriology  is,  as  stated,  the  gonfl 
coccus  with  or  without  its  common  pyogenic  aids.  Mixed  infection 
are  commonly  the  most  severe. 

Symptoms. — As  in  any  other  peritonitis  the  gonococcal  form  has  muc 
the  same  local  and  general  subjective  and  objective  syndrome  durtt 
the  periods  of  invasion,  establishment  and  termination.  The  iiriti 
s\Tnptom  of  the  inviision  is  usually  local,  as  a  severe  sudden  col 
which  in  children  is  intense  and  prostrating.  This  is  followed  by  d 
and  chilliness,  high  fever  and  the  other  common  signs  of  infecti( 
invasion.  In  the  establishment  the  subjective  systemic  sympto 
are  continuation  of  the  rigors,  with  high  variable  temperature,  naus 
vomiting,  first  of  bilious  and  later  fecal  t>T)e,  constipation  from  j 
alysis  of  the  bowel  and  exceptionally  diarrhea.   The  objective  syste 
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gns  at  the  corresponding  time  are  the  high  variable  fever,  particu- 
iriy  in  children,  a  rapid,  tense  pulse,  intense  anxious  mind,  due  usually 
jO  the  pain  and  the  character  of  the  toxemia.  The  subjective  local 
flgns  are  extension  of  the  colic  into  severe  pain  confined  to  the  pelvis, 
the  lower  part  or  the  whole  of  the  abdomen,  while  the  objective  points, 
less  in  localized  than  in  generalized  disease,  are  tenderness  and  muscular 
tension  over  the  seat  of  the  pain,  gradual  inflation  until  tlie  whole 
abdomen  is  "ballooned/'  Motion  and  touch  augment  the  suffering 
exemplified  by  the  anxious,  sallow,  haggard  expression.  Rectal 
examination  commonly  reveals  the  causative  focus  in  the  seminal 
vesicles,  prostate  and  annexa,  and  sometimes  localized  tenderness  in 
the  cul-de-sac  to  the  examiner  with  a  long  finger. 

The  termination  in  mild  local  cases  is  full  recoverv,  with  or  without 
adhesions,  which  may  lead  to  secondary  rectal  and  intestinal  difficulty. 
More  extensive  cases  may  also  permit  recovery,  while  the  intense 
generalized  involvements  commonly  terminate  fatally. 

Diagnofiis. — Recognition  of  two  facts — the  peritonitic  process  and 
the  gonococcus  as  the  exciting  agent — is  the  basis  of  the  diagnosis. 
The  history  is  completc*d  by  the  antecedent  intense  gonococcal  infec- 
tion with  numerous  and  severe  complications,  especially  those  of  the 
prostate  and  seminal  vesicles,  with  absorption  systemically  and  with 
extension  into  the  aimexa  of  these  organs  locally  in  the  male  and  in 
the  female  duplicate  processes  in  tlie  womb,  tuln^s  and  ovaries.  The 
subjective  s\Tnptoms  are  those  of  intense  pain  localized  in  the  region 
of  the  affected  organs  with  a  tendency  to  advance  and  extend.  Diffi- 
culties with  bladder  and  rectum  may  be  present.  The  objective  signs 
We  those  first  of  the  initial  gonococcal  condition  and  its  complications, 
Mid  second  those  of  the  localized  peritonitis.  In  the  female  through 
fhe  rectum  the  cul-de-sac  of  Douglas  may  be  percei\'ed  to  have  lost 
Its  usual  freedom  and  smoothness  and  to  have  been  replaced  by  infil- 
tration and  adhesions,  in  association  in  the  male  with  the  diseased 
prostate,  vesicles  and  vas  deferens  and  in  contact  in  the  female  with 
the  boggy  uterus  and  invaded  tul)es  and  ovaries  and  sometimes  the 
l>Udder  in  either  sex.  In  the  male  the  peritonitis  may  be  suggested 
by  extensive  tenderness  along  the  course  of  the  vas  deferens  within 
Md  just  above  the  inguinal  canal.  On  the  whole  the  general  character 
of  the  fever  is  less  variable  and  intense  in  pure  gonococcal  peritonitis 
than  in  the  true  pyogenic  form  excepting  children  and  the  sudden  onset 
of  localized  abdominal  pain  during  the  activity  of  any  of  the  essentially 
severe  complications  of  gonococcal  urethritis  followed  by  the  other 
teical  symptoms  of  peritonitis  will  practically  settle  the  question, 
rhe  laboratory  findings  offer  suggestive  factors  in  the  decision  such  as 
ht  presence  of  gonococcal  infection  in  the  urogenital  organs,  especially 
f  its  complications  in  those  organs  which  are  particularly  in  relation 
I'th,  for  example,  in  the  male  the  bladder,  prostate,  seminal  vesicles 
id  vasa  deferentia  and  in  the  female,  the  tubes  and  ovaries.  It  is 
vious  that  the  final  decision  as  to  the  identity  of  gonococcal  involve- 
nt  in  the  peritoneum  cannot  be  reached  without  recovery  of  exudate 
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from  the  peritoneal  cavity  which  in  the  male  is  extremely  difficult, 
but  in  the  female  in  operative  cases  is  much  easier  when  the  orgaa 
within  the  pehis  are  freed  of  adhesions  and  exposed  for  the  seoirinf 
of  specimens.  Only  in  this  sense  is  treatment  of  value  in  the  diagnosii 
The  complement  fixation  test  is  very  apt  to  be  positive. 

Differential  Diagnosis. — Peritonitis  arising  during  a  complicated  ure- 
thritis may  be  due  to  the  pyogenic  organisms  commonly  found  with 
the  gonococcus  in  these  cases  but  its  recognition  would  depend  on  its 
more  active  and  progressing  character  and  the  distinction  of  the  pj"©- 
genie  germs  to  the  exclusion  of  the  gonococcus  in  the  pus.  This  would 
well-nigh  be  impossible  except  as  an  element  of  operative  intervention 
or  autopsy. 

Treatment. — ^The  fatal  issues  and  invalidating  sequels  in  their 
significance  identify  |>eritonitis  as  a  grave  complication  and  prophy- 
laxis offers  no  direct  means,  but  efficient  indirect  means  by  early  and 
proper  attention  to  the  complications  in  the  female  involving  tube  and 
ovary  and  by  free  evacuation  and  drainage  of  pus  accumidated  in  the 
male  among  the  cellular  planes  of  the  pelvis  seen  in  abscess  of  the 
seminal  vesicles,  prostate  and  pancystitis.  There  is  no  abortive  treat- 
ment because  when  the  infection  has  once  reached  the  peritoneum 
it  cannot.be  checked  but  it  may  be  localized  and  prevented  feco 
becoming  diffuse.  Proper  treatment  may  therefore  be  abortive  « 
generalize<i  disease. 

The  student  must  learn  the  essentials  of  management  in  Chapter  IX 
on  General  Principles  of  Treatment,  on  page  483. 

Curative  Treatmcni. — This  is  active  and  prompt,  but  is  often  of  little 
avail  and  yet  may  sa\'e  seemingly  hopeless  cases  and  limit  severe 
infections  to  one  part  of  the  abdomen. 

The  physical  measures  offer  the  ice-cap  or  the  ice-water  coil  to  the 
alxlomen  or  hot  poultices  in  the  hydrotherapy  according  to  the  p^efe^ 
ence  of  the  ])atient  and  the  benefits  of  each  form  of  treatment.  '^ 
Mur|)hy  enteroclysis  belongs  under  this  heading. 

The  heliotherapy  requires  a  500  c.p.  therapeutic  lamp  slowly  wav- 
ing over  the  affected  part  for  at  least  thirty  minutes  four  times* 
day  and  persisted  in  imtil  subsidence  of  symptoms,  which  is  induced 
by  the  intense  h\^)erernia,  increase  in  the  resistance   and  activity 
of  phagocytosis  followed  by  relief  of  the  pain.    The  electrotherapy 
applies  the  hot  electric  coil,  if  heat  is  beneficial,  or  the  ar-ray  in  the 
chronic  stages  to  ])roinote  absorption  of  extensive  exudate.    The  ciff- 
rent  is  3  milliamperes,  backing  up  a  4  inch  spark  gap  at  the  negative 
terminal  of  the  x-ray  tube  placed  at  a  distance  of  10  inches  from  tl« 
part,  under  the  protection  of  3  mm.  of  aluminum  upon  either  4  layer 
of  chamois  or  1  layer  of  sole  leather.    The  duration  is  fifteen  minute 
but  varies  with  the  result  and  the  frequency  is  alternate  days  for  te 
treatments  and  then  two  times  a  week.     Unfavorable  reaction 
unknown  in  competent  hands. 

All  medicinal  measures  suggest  small  doses  of  calomel  or  sulpha 
of  magnesium  to  avoid  stasis  of  the  bowel  followed  by  paralysis  ai 
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distration  but  are  given  cautiously  if  tliere  is  diarrhea.  Small  doses  of 
npium  derivatives  to  ease  spasm  and  pain  are  required;  the  use  of  large 
iom  of  opiates  to  control  ail  spasm  and  pain  is  no  longer  advised  on 
swount  of  its  disadvantages  of  constipation,  prevention  of  absorption 
of  evudate,  masking  of  new  sj-mptoms  and  sometimes  depression.  On 
theolher  hand,  a  single  large  dose  will  relieve  the  shock  of  intense  pain, 
etpmully  in  a  perforating  case.  Splanchnic  vascular  paralysis  with 
serondary  cardiac  paralysis  is  seen  in  diffuse  peritonitis  and  Koltz' 
givfti  pituitrin  for  the  low  blood-pressure,  ileus  and  ischuria  of  such 
lanlysis. 

The  siu^cal  measures  never  neglect  the  focus  of  onset,  such  as 
sjjermatocystitis,  prostatJtJa  and  pancystitis,  any  or  all  with  abstiess 
and  involvement  of  the  surnmnding  tissues.  The  nonoperative  means 
ue  Fowler's  position  and  Murphy  enteroelj-sis  as  noted  on  jtage 
415.  The  operati\e  technic  rests  on  the  severity  of  the  symptoms 
uid  the  tjTje  of  the  infection  present.  The  latter  is  often  imiJossible 
to  determine.  Operation  may  be  immediate  or  postponed  with  both 
lUngm  and  benefits.  Immediate  interference  may  excite  an  inflam- 
mitiiin  which  woidd  otherwise  decline  and  postponed  operation  has  the 
tUngctsDf  advance  in  old  and  of  appearance  of  new  lesions  with  adhe- 
smis  Btul  in\'ididioni,  reUeved  only  by  later  operation.  Its  benefits 
nuke  tlie  operation  one  of  election,  greater  safety  and  often  better 
inuDeitatc  and  remote  functional  results.  Minor  operation  is  blood- 
leltir^  iu  sthenic  patients,  with  locjilized  peritonitis  a  small  quantity  of 
Wood  being  withdrawn.  Even  multiple  leeches  helpfully  reduce  pressure 
wkI  remove  toxins. 

The  major  operation  is  laparotomy  by  incision,  evacuation  and 
dniuBge  of  the  abdominal  cavity,  without  or  with  flushmg,  irrigation 
Of  mopping.  The  selection  of  case  concerns  local  and  diffuse  peri- 
'"oitis.  The  l(»cal  cases  have  focal  Intlaramation,  symptoms  and  exu- 
d»te,  with  comparatively  little  sj-stemic  disturbance,  much  as  is  seen  in 
wRiefumia  of  appendicitis  and  pus  tubes.  Relief  comes  with  incision, 
'vacitttion.  cleansing  and  drainage  analogous  to  an  abscess.  The 
Pnemlized  peritonifes  have  diffuse  abdommal  pain  and  most  intense 
ij'stiinic  s,vmptonis  in  contrast,  especially  in  cases  of  general  peri- 
■''iieal  septicemia  proceeding  from  postoperative  infection,  puerperal 
fe^w,  strangulated  hernia,  intestuial  obstruction  and  the  like.  Relief 
"  thtse  cases  is  not  unlike  removal  of  accumulated  poison  from  the 
iUmacli.  Operative  energy  against  the  cause  of  tlie  peritonitis  is 
impwative. 

Tlie  instnimeiits  and  supplies  are  scalpels,  scissors,  forceps,  hemo- 
stats,  b'gatiires,  retractors,  sponge-holders,  gauze  sponges,  intestinal 
P*(i«.  return  How  irrigation  tube,  assorted  needles,  including  intestinal 
'"'dief,  needle-holders,  sutures,  drains  and  abundant  hot,  normal 
•"h  wlution.  The  preparation  of  the  patient  usually  omits  catharsis 
"id  of  tlie  field  is  the  standard  iodin  application  for  the  skin  and  tlie 
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anesthesia  is  general  and  well  within  any  danger'of  depression.  Ether 
for  its  stimulation  is  preferred.  The  posture  is  supine  or  Trendelen- 
burg's, according  to  accessibility  of  the  essential  deep  field.  The  land- 
mark is  the  middle  line  of  the  body  from  the  symphysis  pubis  to  tbe 
xiphoid  cartilage.  The  incision  in  localized  peritonitis  is  over  the  pdnt 
of  most  prominent  symptoms,  most  commonly  the  pelvis  in  gonocx)cd 
cases  in  both  sexes,  and  in  generalized  peritonitis  it  is  extended  upwaid 
to  give  free  entrance  to  the  infected  cavity.  The  midline  is  preferred, 
marking  the  superficial  field  between  the  recti  muscles  or  through  the 
sheath  of  one  with  separation  of  the  fibers  or  pushhig  of  the  musdc 
aside.  The  deep  field  embraces  all  pockets  in  diffuse  peritonitis,  c«d- 
monly  reaching  the  pelvis  last,  because  the  most  dependent,  and 
embraces  in  local  peritonitis  the  obvious  center  of  accumulated  pui 
Distended  intestines  are  aspirated  free  of  gas  and  fluid  and  the  needle 
holes  are  stitched  tight. 

The  steps  of  operation  are  individualized  according  to  serous  exudate, 
purulent  exudate  and  fibrinous  exudate,  with  the  modem  tendency  to 
do  as  little  manipulation  as  possible,  and  far  less  than  formerly. 

In  localized  peritonitis,  usually  purulent,  the  pus  is  evacuated 
through  the  wound  walled  off  with  gauze  from  the  general  peritoneal 
cavity  if  not  so  by  adhesions.  The  walls  of  the  abscess  are  gently 
mopped  clean  and  free  drainage,  with  cigarette  gauze  drains  or  rubbtf 
tubing  fenestrated  but  without  sharp  edges  or  corners,  is  established. 
A  copious  dressing  covers  the  wound  often  narrowed  to  near  the  drains 
and  after  two  or  three  days,  cleansing  and  drainage  are  encouraged  by 
gentle  irrigation. 

In  generalized  peritonitis,  if  serous,  the  abdomen  is  o])ened  through 
the  middle  line  and  as  much  of  the  exudate  made  to  escape  as  possible, 
so  as  to  turn  the  balance  of  the  infection  in  the  patient's  favor  by 
eliminating  much  infectious  material.  The  wound  is  then  sewed  up 
without  drainage  and  commonly  recovery  occurs.  Much  credit  is  due 
to  R.  T.  Morris^  for  the  development  of  this  simple,  safe  plan.  If  the 
exudate  is  seropiu"ulent  or  purulent  a  larger  incision  and  irrigation  with 
the  return-flow,  soft-rubber  or  metal  tubes  are  required  in  many  cases. 
The  dependent  pockets  of  the  cavity  are  gently  washed  first  until  the 
return  is  clear,  so  as  not  to  float  infectious  material  gravitated  into  them 
about  the  cavity.  After  this  the  coils  of  the  intestine  may  be  cleansed 
by  washing  and  gentle  mopping,  always  with  the  protection  of  hot 
towels  against  chilling.  As  little  fluid  as  possible  is  left  in  the  abdo- 
men and  cigarette  drains  are  carried  to  all  depths.  Counterdrainagc 
through  the  loin  is  less  commonly  employed  than  formerly,  but  maybe 
reserv^ed  for  extreme  cases. 

The  stasis  of  the  bowel  in  any  form  of  peritonitis,  through  disten- 
tion, is  relieved  by  aspiration  of  gas  and  fluid  contents  and  often  by 
injecting  into  it  concentrated  solutions  of  sulphate  of  magnesium. 

In  the  fibrinous  or  plastic  peritonitis,  with  the  intestines  patched  witl 

*  Lectures  on  Appendicitis  and  Notes  on  Other  Subjects,  1899,  pp.  64.  65,  66  an 
84;  Dawn  of  the  Fourth  Era  in  Surgery  and  Other  Short  Articles  Previously  Pul 
lished,  1910,  pp.  39  and  117. 
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fibrin  and  adherent  in  man,v  places,  it  is' usual  to  remove  tlie  loose  exu- 
date from  tile  cavities  with  irrigation  and  mopping  in  the  same  manner 
u  deMribed.  leaving  little  or  no  fluid  behind,  and  to  mop  tlie  less  adher- 
ent patches  awa\'.  Adhesions  are  genti\'  broken  down  and  the  raw 
surfaces  sometimes  turned  in  with  Lembert  stitches  to  prevent  return 
H  the  patient's  condition  permits,  but  if  Nature's  processes  have  been 
effiaent  they  may  be  left  alone.  If  a  perforation  is  walled  ofT  it  must 
be  exposed  and  closed  with  banked  Lembert  stitches.  Cigarette  drains 
my  be  used  into  any  pus  cavities  in  these  eases. 

Tie  cause  or  source  of  peritonitis  should  in  most  cases  be  sought 
inil  remedied  if  other  conditions  of  the  patient  and  operation  permit. 
WTien  gonococcal  infection  is  suspected  as  the  sole  cause  the  tendency 
to  delay  operation  is  great.  Dramage  is  not  used  in  the  serous  cases 
Md  is  much  more  sparingly  employed  in  the  piuulent  and  fibrinous 
Cases  than  formerly,  and  lastly  counterdrainage  through  the  loin  is  a 
f  final  resort.  In  the  milder  cases  the  tendency  is  to  follow  Morris's 
j  teaching  of  opening  the  abdomen.  e\'acuating  much  of  the  exudate, 
cloaing  it  and  lea\'ing  the  disease  to  nature  and  me<licinal  means. 
Sulure  is  by  layers,  with  careful  closure  of  all  deail  spaces. 

Afltrtreatvient. — In  the  immeiiiate  ste]5s  for  from  three  to  seven 

I  days  the  drains  are  left  alone  and  loosened  without  pulling,  when  they 

pie  way  themselves  and  they  are  omitted  when  the  temperature  is 

Ileirly  normal  and  the  discharge  scanty.    The  outer  dressing  is  kept 

titm  by  frequent  changes  and  a  special   day  and  night  nunjing  is 

advisable.     Diet  is  nutritious  and  light  but  sufficient  to  maintain 

■trpngth  and  gradually  increased  with  the  improvement.     Vomiting 

ttilicntes  nutrient  enemata  if  no  diarrhea  prevents.    The  gentle  use 

of  calomel  aids  the  action  of  the  bowel   and  liver,  and  stimulation 

•niiist  absorption  is  required.     The  remote  aftertreatment  observes 

Wtention  to  the  gonoccocal  focus  and  restores  the  defective  nutrition 

»itd  (Iq>refiated  strength  of  the  patient.     Anemia  is  often  common  for 

wiE  period.^  due  to  the  infection  and  adhesions  and  invalidism  often 

require  late  operations  for  theu"  relief. 

Cuff,— Cure  involves  not  only  saving  the  life  of  the  patient  but  so 
'"  te  possible  restoration  of  the  abdominal  contents  to  as  nearly  as 
I*wh!e  normal  positions  and  full  physiological  function. 

3.  Circulatory  Complications. 

Oceorwice.— The  cardiovascular  sjstem  does  not  escape  gonococcal 
"■Action.  The  antecedent  focus  is  always  severe  and  profound. 
Tht  arteries  and  veins  are  not  often  involved.  .\s  a  less  uncommon 
Inrt  severe  complication,  the  heart,  in  its  valves,  lining,  muscle  and 
»c,  ruay  be  attacked  at  any  period  of  acute  or  chronic  disease.  These 
mions  are  beyond  doubt,  as  frequent  autopsies  have  proved  the 
"f^ism  in  the  serous  membrane  and  the  blood.  Luys  reports  at 
lt*it  loo  proved  cases  in  literature.'  Males  seem  to  be  more  fre- 
1'tntly  attacked  than  females. 

'  Teit-book  on  Gonorrhea.  1913,  p.  226. 
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Varieties. — Classification  of  cardiac  complications  is,  as  to  site,  endo- 
cardial (the  most  common)  and  pericardial  and  myocardial  (the  less 
common  and  almost  always  secondary  to  endoourditis).  All  three 
may  occm*  as  one  intense  disease  process. 

A.  Cardiac  Complications. 

GONOCOCCAL  ENDOCARDITIS. 

Occurrence. — Endocarditis  is  frequent,  important  and  practically 
always  primary  with  reference  to  myocarditis  and  pericarditis. 

Varieties. — Clinical  subdivisions  are  primary,  secondary,  acute,  sub- 
acute, chronic,  complicated  and  uncomplicated.  The  valvidar  fonns 
are  aortic,  mitral,  pulmonary  and  tricuspid. 

Etiology. — A  severe  gonococcal  focus  is  present — ^urethral,  prostatic 
or  seminal  vesicular.  The  endocarditis  appears  after  or  during  the 
gonococcal  bacteriemia. 

Pathology. — ^The  suppurative  gonococcal  fo?us  is  essential.  In  the 
heart  are  found  valvular  inelasticity,  thickening,  vegetation,  ulcera- 
tion, perforation,  deformity  and  sometimes  thrombi.  Myocarditis  and 
pericarditis  may  be  associated. 

Symptoms. — Conditions  duplicate  those  of  any  other  septic,  acute 
endocarditis  in  subjective  and  objective  syndromes  and  physical  signs. 
The  termination  is  also  similar. 

Treatment. — ^The  treatment  is  as  described  at  the  end  of  this  subject 
on  page  230. 

GONOCOCCAL  MTOCABDITIS. 

Clinical  Features. — Myocarditis  is  always  associated  with  endocar- 
ditis in  occurrence,  etiolog\',  pathology,  symptoms  and  treatment. 

GONOCOCCAL  PERICARDITIS. 

Occurrence. — Pericarditis  is  rarely  primary,  but  usually  secondary  to 
endocarditis. 

Clinical  Features. — Varieties,  pathology,  symptoms,  diagnosis  and 
treatment  duplicate  those  of  other  forms  of  this  lesion. 

Diagnosis. — Recognition  of  the  primary,  septic,  gonococcal  focus  is 
essential,  also  definite,  subjective  and  objective  cardiac  syndrome  with 
complete  laboratory  analysis. 

DJJSerential  Diagnosis. — ^The  gonococcus  alone  is  the  deciding  factor. 

Treatment. — ^l^'he  gonococcal  point  of  absorption  must  be  cured.  The 
cardiac  conditions  are  managed  the  same  as  those  of  other  types  <rf 
each  disease. 

B.  Vascular  Complications. 

Varieties. — Aortitis,  phlebitis  and  thrombosis  are  the  three  lesions 
seen  in  gonococcal  septicemia.    All  are  rare  in  occurrence. 
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AORTITIS,   PHLEBITIS  AND  THROBABOSIS. 

Occurrence. — ^These  vascular  signs  are  very  unusual  except  in  septic 
bacteremia. 

Pathology. — The  gonococcus  is  added  to  the  common  lesions  of 
acute  inflammation  of  other  origin.  They  are  associated  with  those 
of  the  cardiac  foci  and  the  septicemia. 

Symptoms. — ^The  characteristic  syndrome  is  present  as  seen  with 
other  infections,  together  with  that  of  the  primary  gonococcal  focus. 

Diagnosis. — ^Many  cases  require  postmortem  data.  The  primary 
gonococcal  lesion  must  be  proved  and  the  case  recognized  through  ite 
symptoms  and  other  laboratory  evidence. 

Treatment. — Original  lesions  must  be  ciu'ed.  Circulatory  conditions 
are  managed  in  the  usual  ways. 

GONOCOCCAL  SEPTICEMIA,  BACTEREMIA  AND  TOXEMIA. 

Definition. — Gonococcal  septicemia  is  a  condition  induced  by  the 
absorption  of  septic  products  from  a  gonococcal  process;  bacteremia 
is  an  analogous  state  in  which  the  living  gonococci  are  present  in  the 
blood,  and  toxemia  is  a  disease-process  of  the  blood  containing  poison- 
ous products,  due  to  the  growth  of  gonococcus  in  the  blood.  These 
three  terms  are  used  more  or  less  indefinitely  and  interchangeably  to 
denote  generalized  infection  with  the  gonococcus.  The  term  gonococ- 
cemia^  is  sometimes  used. 

Significance. — Gonococcal  septicemia  and  its  analogues,  bacteremia 
and  toxemia,  give  a  new  interpretation  to  gonococcal  infection  founded 
on  the  advances  of  modem  bacteriology  and  hematology.  In  the  older 
and  even  best  authorities,  such  as  Taylor,^  in  America,  definite  men- 
tion of  these  lesions  is  entirely  omitted.  Knowledge  of  this  patho- 
logical entity  converts  gonococcal  infection  from  solely  a  local  into 
occasionally  a  systemic  disease,  intrinsically  due  to  the  penetration  of 
the  gonococcus  from  an  antecedent  focal  lesion  into  the  blood  and  its 
circulation  there,  with  secondary  deposit  in  almost  any  organ  or  tissue, 
or  due.  to  the  absorption  of  septic  products  and  their  circulation, 
through  the  blood  stream.  In  this  detAil  it  duplicates  any  other 
form  of  septicemia  and  its  allies. 

While  strictly  not  a  circulatory  complication,  the  blood  as  an  organ 
is  primarily  and  in  a  sense  preeminently  concerned.  For  these  reasons, 
therefore,  in  this  work  it  is  treated  as  an  involvement  of  the  circulatory 
system. 

Probably  no  extragenital  complications  of  gonococcal  infection  what- 
ever, excepting  such  accidents  as  ophthalmia  which  may  occiu*  from 
mediate  or  instrumental  transference,  may  arise  without  the  presence 
of   septicemia  or  bacteremia  in  mild  or  severe  degree.    This  rule 

1  A  hybrid  word  gonohemia  meaning  literally  seed  or  semen  in  the  blood,  which  is  as 
far  a0  poflsible  removed  from  gonococcal  septicemia,  is  sometimes  used  and  without 
etjrxnological  reason  or  excuse. 

s  T.4>c.  dU 


226     COMPLICATIOXS  AXD  SEQUELS  OF  ACUTE  URETHRITIS 

undoubtedly  holds  in  manifestations  within  the  cutaneous,  central  and 
peripheral  nen'ous  and  locomoton-  systems,  as  later  described  and 
exemplified  by  rashes,  meningitis,  neiu'itis  and  neuroses,  myositis, 
arthralgia  and  arthritis,  periostitis  and  the  like. 

All  these  lesions  may  be  embraced  under  the  hemic  classificatioD, 
because  none  can  arise  without  the  action  of  the  l)acteria  or  their 
toxins  circulating  in  the  blood  and  primarily  depositing  at  various 
and  numerous  points  and  secondarily  extending.  The  cardiac  foci  are 
therefore  the  pericardium,  endocardium  and  the  muscularis,  and  the 
vascular  locations  are  the  chief  trunks  of  the  aorta  and  veins  followed 
by  thrombosis  and  the  hemic  site  is  the  blood  itself  regarded  as  an 
organ  with  a  fluid  matrix  and  floating  cells.  Arthritis  belongs  to  the  i 
same  class  but  is  discussed  in  itself,  likewise  metastatic  abscess. 

That  gonococcal  infection  as  a  cause  of  death  is  not  a  medical  curi- 
osity is  shown  by  numerous  thoroughly  diagnosticated  cases  in  litera- 
ture. Examples  of  such  reports  are  the  following:  Brewer^  has  noted 
a  case  of  fatal  gonorrheal  infection  with  autopsy  report;  CornelP 
describes  a  case  of  gonorrhea  rendered  fatal  by  its  sequels?;  Fenwitf 
has  observed  a  case  of  gonorrhea  ending  fatally;  Kossmann*  has  seen 
two  cases  of  death  in  consequence  of  gonorrhea;  Post^  saw  one  patient 
die  directly  from  the  gonorrhea,  and  Kobinson®  discusses  systemic 
infection  from  gonorrhea  with  report  of  a  fatal  ease. 

Occurrence. — In  general  freciuency,  septicemia  is  rare  when  coD- 
pared  with  the  vast  number  of  gonococcal  sexual  involvement  in  men, 
women  and  children.  Never  primary  but  always  secondary-  to  sud 
genital  lesions,  it  Ls  more  frequent  in  males  than  in  females,  in  pregnant 
than  nonpregnant  women,  and  in  children  than  adults.  Males  suffer 
most  doubtless  through  the  greater  incidence  of  the  disease  upon  this 
sex  in  the  general  nature  of  their  social  relations,  while  low  resistance  is 
doubtless  at  work  in  pregnant  women  and  children.  It  is  more  annmon 
in  posterior  than  in  anterior  urethral  disease,  and  in  complicated  than 
uncomplicated  cases,  although  initial  anterior  disease  has  been  known 
to  caase  it.  Of  the  complications  the  extraurethral  lesions,  such  as 
prostatitis,  seminal  vesiculitis  and  epidid>TTioorchitis  in  the  male,  and 
salpingitis  and  ovaritis  in  the  female  preiiominate  in  its  occurrence, 
and  not  unconnnonly  in  old  rather  than  recent  cases,  in  which  subie^ 
tive  symptoms  may  be  practically  absent. 

Varieties. — Varieties  co\^er  the  major  subdivisions  of  the  hemo- 
poietic system  as  shown  in  the  clinical  section  but  their  treatnattit 
had  best  be  considered  under  septicemia,  bacteremia  and  toxenua, 
because  it  is  obvious  that  none  of  them  can  arise  without  these  basal 
conditions.    The  cardiac  lesions  are  endocarditis,  pericarditis  and  myo- 
carditis, the  vascular  invasions  are  aortitis,  phlebitis  and  thrombosis, 

1  Jour.  Cutan.  and  Gen.-Uriii.  Db.,  1897,  xv,  260. 

*  Montreal  Med.  Jour.,  1900,  xxix,  100. 
«  British  Med.  Jour..  1899.  ii,  1544. 

*  MUnchcn.  mod.  Wchnschr.,  1900,  xlvii,  395. 

»  Boston  Med.  and  Surg.  Jour.,  1887,  cxvi,  417. 

*  Mod.  Ne\^'8,  1896,  Ixix,  230. 
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wJsA  the  hemic  disease  is  the  septicemia,  bacteremia  and  toxemia. 

"Metastatic  abscess  belongs  in  this  class,  but  is  separately  discussed  for 

convenience.    Arthritis  is  in  a  class  by  itself  also,  but  belongs  to  this 

general  group  of  lesions  dependent  on  the  circulation  of  bacteria  and 

their  toxins  in  the  blood. 

Etidogy. — The  factors  are  predisposing  and  exciting,  systemic  and 
local.  The  predisposing  elements  are  lowered  general  vitality,  shown 
by  a  naturally  poor  resistance  to  most  diseases,  a  history  of  which  is 
commonly  obtainable,  or  from  the  actual  presence  of  such  systemic 
disease  as  diabetes,  nephritis,  syphilis  and  tuberculosis,  and  likewise 
lowered  local  vitality  due  to  rough  instruments,  unskilful  application  of 
instniments,  and  congestion  from  venereal  excess,  alcoholism,  concen- 
trated solutions,  and  undue  frequency  or  activity  of  treatment. 

The  exciting  cause  is  regularly  the  gonococcus  either  in  pure  infec- 
tion or  associated  with  other  organisms  of  the  pyogenic  species,  notably 
the  streptococcus,  staphylococcus,  and  the  Bacillus  coli  communis, 
which  add  to  the  seriousness  of  the  case.  It  seems  that  as  long  as  the 
gonococcus  persists  in  active  or  chronic,  anterior  or  posterior,  com- 
plicated or  uncomplicated  urethritis,  septicemia  may  at  any  moment 
suddenly  appear,  with  or  without  assignable  cause.  The  ports  of 
entrance  are  in  the  mucosa,  points  of  denudation,  or  ulceration  through 
the  inflammation,  or  of  traumatism  through  instrumental  or  other 
treatment,  and  are  in  the  organs  involved  in  any  complication  or  in  local 
destruction  or  abscess  formation  of  even  minute  size  and  chronic  t\T)e. 
It  b  peculiar  that  so  few  cases  of  gonococcal  septicemia  occur  in  the 
ordinary  circumstances  and  course  of  the  disease  so  that  one  may  say 
that  perhaps  the  organism  does  not  usually  thrive  in  the  blood  stream. 
If  this  were  othen^ise  metastases  containuig  the  gonococcus  would  be 
\  the  rule  instead  of  the  strange  exception.  Hematology  will  later 
\    decide  this  point. 

The  basis  of  the  complications  of  septicemia,  bacteremia  and  toxemia 

*s  therefore  the  presence  of  the  gonococcus  or  its  products  or  both 

^hm  the  bloodstream  and  their  diffusion  through  the  body.    Three 

I     •venues  of  origin  are  described:  that  is,  hemic  and  lymphatic,  involving 

f    Perhaps,  chiefly  the  bacteria  themselves,  and  toxic  involving,  perhaps, 

^aostly  the  products  from  the  antecedent  condition  or  source,  or  from 

'     the  growth  of  the  organism  after  reaching  the  blood,  or  after  its  deposit 

in  \^rious  remote  organs.    The  order  of  frequency  of  these  origins  is, 

*8  stated,  hemic,  IjTnphatic  and  toxic.    Thayer  and  Blumer*  were  the 

Srst  to  prove  during  life  pure  cultures  of  the  gonococcus  in  the  blood, 

while  Uj^sing*  followed  by  demonstrating  it  in   the  Uinphstream. 

5uch  proofs,  however,  are  most  difficult  even  in  the  presence  of  active 

septicemia,  probably  because  the  organisms  are  not  numerous,  relative 

to  the  bulk  of  the  blood,  and  through  their  tendency  to  penetrate 

tissue  they  may  still  further  undergo  apparent  reduction  in  niunber; 

*  Arch,  de  m6d.  exp6r.  et  d'anat.  path.,  Paris,  November,  1895.      Johns  Hopkins  Hosp. 
BuJl.,  1896,  vii,  57. 

'  loaug.  DiaKrt..  Kiel,  1900. 
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and  furthermore,  the  technical  dfficulty  of  cultivatmg  the  gonococc 
especially  when  present  m  mixed  infe;ction,  cannot  be  overlooked 
an  obstacle.  These  factors  excite  the  circumstance  of  difficulty  rati 
than  facility  in  finding  the  organism,  although  it  grows  best  m  ma 
containing  hmnan  blood  serum. 

Pathology. — Primary  cases  of  gonococcal  septicemia  are  unknot 
as  this  complication  and  its  allies  is  always  a  consequence  of  upeti 
or  other  local  infection.  The  pathogenesis  does  not  differ  in  any  dm 
rial  detail  from  that  of  septicemia  from  any  other  organism  and 
products.  The  essence  of  the  process  is  the  circulation  in  the  bloa 
the  gonococcus  with  its  septic  and  toxic  products,  after  a  port  of  en 
has  been  created  on  the  surface  of  the  mucosa,  within  tJie  substa: 
of  a  gland  like  the  prostate  or  the  cavity  of  an  organ  like  t;he  semi 
vesicle  or  Fallopian  tube,  through  inflammatory'  or  accidental  factoR 
both.  The  organs  and  tissues  involved  include  all.  None  esca 
although  most  commonly  the  serous  membranes  are  first  and  din 
involved,  perhaps  through  their  structural  analogy  with  the  muc 
membranes.  Thus  there  are  found  in  the  circulatory^  system  cd 
carditis  and  pericarditis;  in  the  respiratory,  pleuritis;  in  the  digest 
peritonitis;  in  the  nervous,  meningitis;  and  in  the  locomotory  syst 
arthritis  and  tenosynovitis.  The  meninges  are  not  serous,  but  deli( 
and  susceptible  tissues.  Temporary  lesions  may  be  said  to  occur  c 
in  the  least  involved  tissues  and  in  cases  of  recovery'  which  seat 
comprise  about  two  in  every  three  cases.  Permanent  changes,  howe 
are  ver>'  common  in  the  serosse  attacked,  and  the  associated  lesions 
naturally  the  antecedent  condition  or  complication,  and  finally 
bacteriology  is  always  the  gonococcus  alone  or  in  associated  ip 
tion. 

Symptoms. — ^As  in  other  septicemia,  that  caused  by  the  gonoox 
has  a  various  and  uncertain  symptom-complex,  with  on  the  w! 
no  new  features,  and  indistinguishable  from  such  other  septica 
excepting  by  hematology  and  the  history  of  localized  antecedent  g' 
coccal  involvement,  uncomplicated  or  complicated,  acute  or  dm 
Subjective  sj^nptoms  in  the  strict  sense  are,  excepting  rarely  in  i 
cases,  absent.  The  patients  are  too  ill  in  severe  cases  in  degree  and 
disease  is  too  rapid  in  progress  to  permit  a  subjective  picture, 
objective  symptoms,  on  the  other  hand,  predominate  and  vary  wi 
in  their  constancy,  association  and  degree.  Periods  of  inva 
establishment  and  termination  may  be  distinguished  usuall> 
systemic  less  often  than  by  local  conditions.  The  latter  are  comm 
foci  of  the  deposit  or  infarct  in  some  important  organ  or  systei 
part  of  the  general  septicemia  and  bacteremic  process,  and  const 
practically  a  new  group  of  complications  of  extragenital  type,  su' 
endocarditis,  meningitis,  and  arthritis,  as  examples.  No  descri 
may  be  given  for  all  cases  and  reports  in  literature  emphasize  th< 
dominance  of  one  sjTnptom  over  another  largely  in  accordance 
this  element  of  infarct.  All  the  sjinptoms  are,  therefore,  element 
general  systemic  disease,  while  definite  syndromes  mark  the  in\ 


of»  given  system  preeminently  over  other  systems.  The  general  course 
may  he  mild,  se^'e^e  or  intense. 

The  period  of  invasion  is  usually  accompanied  by  sudden  decrease 
Of  even  cessation  in  the  local  sj-mptoms,  such  as  a  urethritis  or  one  of 
its  sctive  CMDplications,  or  the  invaaion  may  suddenly  issue  out  of  a 
clear  sky,  tiat  is,  during  the  seeming  absence  of  any  local  activity. 
There  are  commonly  chill  and  chilliness,  a  sudden  high  fever  with  wide 
variMions,  or  a  moderate  fever  of  more  or  leas  constant  range  (accord- 
bg  lo  the  resistance  of  tlie  patient)  with  profuse  perspiration  and 
digestive  disturbance.  After  establislmient  tlie  symptoms  continue  and 
Cummonly  augment.  The  perspiration  is  followed  by  sudamina,  or  a 
variouily  papular  eruption  containmg  the  gonococcus.  The  digestive 
liiswder  is  nausea,  vomiting,  diarrhea  or  constipation,  all  of  moderate 
or  severe  degree.  The  fever  is  of  the  true  septic  type,  low  in  the  morning, 
bigh  at  night,  with  wide  differences,  or  more  constant  in  its  average 
and  much  less  in  ita  range.  The  nervous  system  at  first  is  stimulated 
into  active  delirium  and  then  depressed  into  stupor,  coma  and  death. 
ITie  circulatory  system  early  shows  cardiac  weakness,  disturbance 
wi(i  insufficiency .  Splenic  and  hepatic  enlargement  have  been  noted. 
Eicepl  in  the  cases  of  short  duration  and  fatal  outcome  emaciation 
Will  anmiia  are  profound.  Protracted  cases  may  show  carphology, 
!«»  muttering  delirium,  subsultus  tendinum  and  finally  wasting  death. 
"i^K  blood  test  reveals  the  gonococcus  alone  or  with  associated  organ- 
isns  !□  ihe  blood,  leukocystosis  of  from  ten  to  thirty  thousand,  and 
aiisni*.  The  kidnej's  reveal  various  forms  and  degrees  of  acute 
w^itritis  usually  with  exudation  of  albumin,  casts,  blood  and  pus. 

The  objective  local  sjTnptoms  of  the  foci  of  deposit  and  infarct  may 
duplicate  the  picture  at  any  time,  and  distract  the  attention  from  the 
SPiersl  to  such  local  manifestations.  Thus  the  chief  symptoms  may 
'tdui;  to  the  endocarditis,  pericarditis,  arthritis,  pleuritis,  pnemnonia 
"f  meningitis,  which  in  its  turn  is  very  difficult  to  distinguish  in  its 
sjniptMns  from  those  due  to  the  septicemia  itself. 

The  termination  is  fatal  in  only  30  per  cent,  of  cases,  according  to 
I-ii)'8,'  but  cases  favorable  at  first  may  later  have  a  lethal  issue.  The 
"utlooli  for  health  is  otherwise,  especially  when  any  of  the  complica- 
twns  produced  by  the  septicemia  arise  as  just  stated.  Relapses  are 
"M  uncommon  as  might  be  expected  from  the  nature  of  the  chronic 
'iJci  from  which  these  cases  often  arise.  The  most  serious  cases  are 
^W  with  cardiac  mvolvement  as  few  escape  without  materially 
'Iwiaged  valves.  Cases  with  recovery  usually  have  a  slow  coiu^e  until 
Pwi  health  is  restored.  The  mild  cases  residt  in  full  recovery.  In 
'"t,  it  haa  been  shown  that  a  few  cases  of  gonococcal  urethritis  have 
•«  onanisms  circulating  in  the  blood  without  active  septicemia. 

Diacnods. — The  only  facta  in  the  history  are  that  the  symptoms  arose 
oufing  the  course  of  acute  vicious  gonococcal  urethritis  or  at  the  onset 
™Kute  complications  or  in  the  exacerbation  of  chronic  urethritis  and 

1  Loc.  at,,  p.  35. 
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its  complications  and  even  rarely  in  the  midst  of  quiescent  conditk 
with  unexplained  cause. 

Inasmuch  as  the  subjective  s^inptoms  duplicate  those  of  septicemi 
from  other  organisms,  bacteriological  research  will  alone  distinguisi 
the  gonococcal  form  from  all  other  forms  and  will  require  isolation  an 
culture  of  the  gonococcus  from  the  blood  and  from  such  foci  as  ma; 
appear  in  the  skin,  joints  and  the  like.  For  objective  signs  it  is  wd 
to  search  the  urogenital  organs  in  males  and  females  for  an  unsus 
pected  and  more  or  less  active  and  even  comparatively  inactive  focus 
The  presence  of  such  a  lesion  in  active  form  should  at  once  attrac 
attention.  Laboratory  proof  is  essential.  It  has  been  suggested  tha 
the  moments  of  intermission  and  remission  in  the  fever  of  septicemi 
are,  as  in  malaria,  the  best  times  for  looking  for  the  organisms  in  thi 
blood.  The  gonococcal  complement  deviation  test  is  still  in  its  develop 
ment,  but  should  never  be  omitted  in  these  cases.  It  is  perhaps  par 
ticularly  helpful  in  the  female  in  whom  so  many  unsuspected  deposit 
of  the  disease  occur.  It  thus  follows  that  in.  many  patients,  males  o 
females,  a  clinical  cure  is  reached  before  a  serological  cure,  a  fact  vhic 
only  emphasizes  the  importance  of  serology  in  this  and  allied  disease 
Treatment  is  not  an  aid  in  the  diagnosis  except  as  it  may  uncover  an 
relieve  an  obscure  focus  of  origin  of  the  absorption  and  furnish  suital^ 
exudate  and  s|>ecimens  for  the  pathologist. 

Differential  Diagnosis  rests  almost  solely  on  identification  of  tl 
gonococcus  in  discharge,  exudate  or  secretion  of  sexual  glands  ai 
circulating  in  the  blood  and  on  the  complement  fixation  test  for  i 
presence  in  the  system. 

Treatment. — ^To  larger  works  on  general  surgery  and  medicine 
resigned  the  amplified  treatment  of  septicemia  but  the  followii 
suggestions  are  of  great  value.  Prophylaxis  offers  no  direct  reUef,  3 
the  patients  show  low  resistance,  early  bacterial  and  toxic  absorptic 
and  their  results.  Indirect  prevention,  however,  underlies  the  be: 
possible  conservative  treatment  of  severe  gonococcal  lesions  and  th 
evacuation  of  pus  foci,  such  as  abscesses  in  the  seminal  vesicles  an 
prostate.  Abortion  is  ipso  facto  impossible  because  the  disease 
well  established  at  the  earliest  possible  symptom. 

Chapter  IX  on  General  Principles  of  Treatment  explains  the  essei 
tials  of  management  on  page  483. 

Physical  measures  cannot  be  applied  in  the  acute  stages  as  tl 
patients  are  too  sick  and  the  character  of  these  measures  tends  to  d 
turb  quiescent  foci.  In  hydrotherapy  hDt-packs  for  elimination  throU 
the  skin  and' support  of  the  kidneys  are  valuable  and  enterocly 
adds  stimulation  of  the  circulation,  cleansing  of  the  blood  throw 
absorption  and  probably  elimination  by  bowel,  kidneys  and  skin, 
the  chronic  i>eriod  of  surviving  cases  as  passive  muscular  activ 
massage  is  advised  and  hydrotherapy  for  stimulation  and  eliminat 
and  for  the  treatment  of  some  focal  disease  such  as  the  remnant  of 
original  complication. 

The  heliotherapy  is  actinic,  thermic  and  eliminant  in  its  fune 
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)r  selected  cases  and  is  applied  with  a  500  c.p.  lamp  with  a  suitable 
jflector  travelling  slowly  over  the  surface  in  the  manner  described 
mder  Peritonitis,  page  220.  The  duration  is  from  a  half  to  one  hour 
it  each  sitting  and  its  frequency  is  several  times  a  day,  and  in  an 
nstitution  even  oftener.  Alternation  with  electrotherapy  is  well.  Its 
results  are  intense  hyperemia,  relief  of  vascular  spasm,  nervous  irrita- 
tOQ  and  pain  and  increased  phagoc}i:osis. 

The  electrotherapy  consists  solely  in  diathermy  on  local  manifesta- 
tions or  foci  in  any  organ.  The  electrodes  must  be  each  of  the  same 
size,  never  smaller  than  twelve  square  inches  in  area  (3x4  inches), 
and  must  be  placed  at  opposite  sides  of  the  affected  area  so.  that  the 
lesion  shall  be  as  far  as  possible  fully  within  the  field  of  the  electrodes. 
He  current  is  4  to  5  milliamperes  and  no  more  and  the  duration  b 
from  ten  to  twenty  minutes  with  a  frequency  of  daily  at  first  and  later 
three  times  a  week  imtil  relieved.  With  skill  there  is  no  unfavorable 
reaction,  but  small  electrodes  will  cause  burns.  Alternation  with 
heliotherapy  is  of  value  and  should  be  the  usual  procedure. 

The  medicinal  measures  are  in  the  acute  period  very  important,  but 
usually  of  little  avail.  On  account  of  the  negative  phase,  serum- 
therapy  is  rather  risky,  as  it  may  only  add  to  fatalities.  Small  doses, 
carefully  watched,  are  to  be  tried  if  at  all.  By  systemic  administration, 
stimulation,  support,  sedation  and  elimination  are  the  methods. 
Quinin  is  often  good  as  antiseptic  and  febrifuge  and  no  stimulant  is 
better  than  alcohol  as  whisky,  champagne  and  port  wine.  It  is  an 
easily  oxidizable  food  in  these  cases  and  is  given  short  of  intoxication. 
Strychnin  is  an  excellent  nervous  and  circulatory  support  and  mor- 
phin  is  indispensable  for  pain,  restlessness  and  insomnia,  with  caution 
not  to  mask  other  symptoms.  Elimination  through  the  bowel  and  skin 
must  never  be  neglected. 

In  reference  to  special  organs  and  systems  of  the  body  as  attacked 
require  treatment  so  minute  that  the  reader  is  referred  to  large  works 
^n  general  medicine  for  it.  The  general  principles  are,  however,  men- 
^Joned  under  appropriate  headings:  Acute  and  ghronic  endocarditis, 
myocarditis  and  pericarditis  are  detailed  under  cardiac  complications, 
^rtitis,  phlebitis  and  thrombosis  are  discussed  under  vascular  sequels 
^'  gonococcal  disease,  while  metastatic  abscess  and  arthritis  are 
■'^rved  for  separate  attention  on  pages  235  and  248. 

Other  general  principles  of  treatment  are  important.  The  bowels 
^Ust  be  evacuated  through  cathartics  by  mouth  and  enemata  into  the 
^^^tum  and  lower  colon.  The  condition  of  the  gastric  and  recto- 
^lonic  mucosa  determines  tolerance  for  the  drugs  administered  and 
^^  results  of  treatment.  Cathartics  of  value  are  the  following: 
^B.loinel,  in  xV"&^"^  doses,  every  quarter-hour,  or  in  J-grain  or  ^- 
Tfin  doses  everj"  half  hour,  until  the  bowels  begin  to  move,  may  be 
^.  Soft  capsules  of  castor  oil,  drams  1  to  2,  may  be  repeated  until 
evacuation  occurs,  if  the  patient  can  swallow  them.  Magnesium 
ulphate  or  magnesium  citrate,  from  1  teaspoonful  to  1  wineglassful,  at 
[uarter  or  half-hour  intervals,  is  a  good  adjuvant  of  the  calomel  after 
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its  limit  has  been  reached.  Oneortwoilropsof  crotonoilmay  be  add* 
to  one  admin istration  of  the  otlier  cathartics  if  ileus  la  threatennl  In 
case  of  septicemia  with  peritonitis. 

The  eiicmata  may  be  warm  normal  salt  solution  which  by  its  bulk 
stimulates  the  bowels  to  move  or  soapsuds  combiat^l  with  nx^&llr 
turpentine,  Epsom  salts  and  similar  stimulants  of  peristalsis  accurdirsc 
to  indication.  S\ovi  administration  is  tlie  sed^t  of  colonic  erntnat^ 
which  are  often  necessary  before  a  result  is  readied. 

Direct  absorption  mto  the  circulation  of  corrigenta  of  the  uifectioCt 
may  be  secured  by  inunction  and  intravenous  injection,  llic  ungu«»» 
tum  argenti  coUoidalis  of  Crede'  may  be  rubljed  into  the  skin  in 
dram  doses  once  a  day  and  the  intravenoiis  injection  of  2  per  om 
emulsiu  argentt  coUuidalis  may  be  gi\'en  once  a  day  to  the  limit  i 
15  grains.  The  inunctions  and  intravenous  injections  may  alternate  b>3 
days  or  by  longer  periods. 

The  dilution  and  elimination  of  the  poisons  by  the  kidneys  i: 
by  the  intake  of  large  quantities  of  fluid  by  any  of  the  following  methi 
TTie  Murphy  drip  is  of  great  service  and  may  be  applied  for  periods  c 
one  to  two  hours,  with  a  period  of  rest  between.  Normal  sah  solutioi 
is  the  fluid  and  the  rectal  tube  is  gently  passed  as  higli  up  the  bowel «— ^ 
possible.  \^'hen  tolerance  of  this  method  fails  small  enemata  of  normvi' 
salt  solution  may  be  run  into  the  bowel  everj-  two  to  foiu-  hours  anc» 
retained  by  the  patient.  Free  water  drinking  is  likewise  of  value  fotf 
this  purpose  when  the  stomach  tolerates  it. 

Tlie  surgical  measures  are  nonoperative  and  operative,  of  which,  off 
course,  the  latter  are  by  all  means  the  most  imjiortant.  The  noiw- 
operative  details  differ  in  no  respect  from  tlie  means  already  spdien 
of  under  medicinal  measures.  The  management  of  dressings  is  also 
important.  The  dressings  and  drains  should  l)e  at  once  removed  if 
there  has  been  an  operation,  such  as  for  prostatic  abscess,  to  cleaiise  the 
wound,  evacuate  accumulated  pus  and  exudate  and  otherwise  rcmmf 
a  source  of  absorption  tlirongh  this  path.  No  subsequent  dressings 
or  drains  must  again  repeat  such  retention. 

The  operative  measures  are  major  and  minor  operatiims,  dependeot 
entirely  on  the  nature  and  extent  of  the  priniiin,'  nidus  and  th< 
sibility  of  the  secondary  septicemic  foci. 

Among  the  minor  operations  are  to  Iw  mentioned  the  free  opening, 
evacuation,  drainage  and  dressings  of  abscesses,  the  infusion  of  norn 
salt  solution  under  the  skin  or  its  injection  into  a  vein  and  the  tiai 
fusion  of  blood.  The  technics  of  all  these  procedtuvs  are  so  familiar 
tliat  tliey  will  Ijc  omitted  here.  The  intravenous  injection  of  2  per  cent,. 
magnesium  sulphate  in  {  to  1  pint  doses  daily  for  da>'s  or  of  2  per  oent.;^ 
emulsion  of  cotloidal  silver  (C'rftle),'  in  l.>^am  doses  daily,  for  severali 
days,  Iielongs  in  this  category.  A  needle  is  simply  passed  into  the  %'ciil 
exactly  in  the  method  followed  in  the  adminbtration  of  salvarsan. 

The  major  oix-rations  are  attacks  on  all  accessible  foci  of  infectioa 

>  Xn  CoDirii  iaUniBtioii.  de  mMedn«,  Moscow,  1S97,  t,  349.  >  I,og.  dt. 
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whidi  must  be  evacuated  to  prevent  further  absorption.  Involved 
joints  are  opened  and  drained,  abscesses  of  the  glands  of  Cowper,  the 
prostate  and  the  seminal  vesicles  in  the  male  and  the  vulvovaginal 
glands,  the  uterus  and  tubes  and  ovaries  in  the  female  must  all  be 
freed  of  accumulated  pus.  Hysterectomy  and  curetting  are  methods 
[ '  <rf  dealing  with  an  infected  uterus  according  to  severity  of  the  lesion. 
In  peritonitis  as  a  lesion  of  the  septicemia  a  rapid  laparotomy  is  indi- 
cated with  judicious  irrigation  by  the  return  flow  method  of  all  pockets 
fdlowed  by  thorough  mopping  out  and  multiple  drainage  and  finally 
by  the  use  of  Fowler's  position.  The  exact  technic  of  all  these  opera- 
tions belongs  to  works  on  general  surgery.  If  an  operation  has  been 
done  stitches  must  be  removed  and  the  wound  cleansed  of  even  trifling 
fod  of  pus  because  it  must  be  remembered  that  many  of  the  most 
intense  infections  have  little  accumulation  of  pus  about  the  wound. 
It  must  be  remembered  that  in  generalized  peritonitis  of  severe  type  . 
little  treatment  is  of  avail  and  that  death  is  prompt  and  dreadful  from 
the  suffering  of  the  patient.  On  the  other  hand,  localized  peritonitis  of 
the  pelvic  type,  especially  in  women,  is  a  hopeful  disease  when  treated 
promptly  and  well  in  accordance  with  the  foregoing  methods.  In 
general,  gonococcal  peritonitis  is  less  severe  than  that  due  to  the  strep- 
tococcus and  the  staphylococcus.  When  combined  with  the  latter, 
iowever,  it  becomes  equally  deadly. 

In  localized  foci  treatment  succeeds  well  as  the  evacuation  of 
abscesses,  the  removal  of  stitches  and  the  cleansing  of  wounds  all 
followed  by  the  application  of  the  tincture  of  iodin  and  the  insertion 
of  an  alcohol  wet  dressing. 

Intratenous  hijections  of  Magnesium  Sulphate, — This  method  is 
limited  in  literature  to  streptococcic  bacteremia.  Harrar^  reports  a 
number  of  remarkable  results  of  these  injections  when  administered 
to  patients  suffering  from  living  organisms  circulating  in  the  blood- 
stream. This  method  is  inserted  here  in  this  work  because  a  certain 
number  of  systemic  infections  during  gonococcal  lesions  are  associated 
with  the  streptococcus.  It  is  possible  that  this  method  may  be  of 
value  when  organisms  other  than  the  streptococcus  are  circulating  in 
the  blood. 

As  described  by  Harrar  the  following  details  are  embraced  in  the 
technic  of  the  injections:  "A  2  per  cent,  solution  of  chemically  pure 
magnesium  sulphate  is  prepared  with  freshly  distilled  water.  This  is 
filtered  and  sterilized  in  half-liter  flasks  in  an  autoclave.  This  solution 
will  not  hemolyze  human  red  blood  cells,  and  I  have  found  by  expe- 
rience that  prepared  in  this  way  it  will  not  cause  any  temperature 
reaction  in  the  patient.  Formerly  a  1  per  cent,  solution  of  magnesium 
sulphate  in  physiological  salt  solution  was  employed,  and  a  chill  or 
sharp  temperature  rise  frequently  followed  the  injection.  A  simplified 
salvarsan  apparatus  is  preferable  for  the  injection  but  the  ordinary 
infusion  set  will  answer  the  purpose  quite  as  well.    It  is  important  not 

1  Am.  Jour.  Obst.  and  Dis.  of  Women  and  Children,  1913,  Ixviii,  No.  5. 
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to  cut  down  upon  the  vessel,  as  by  direct  puncture  the  same  vein  cu 
be  used  a  number  of  times.  As  many  as  eight  punctures  of  the  same 
vein  have  been  made  on  different  occasions.  The  secret  in  gattinf 
into  the  vein  is  to  make  it  markedly  prominent.  This  is  done  hjf 
temporarily  placing  a  constricting  rubber  tube  about  the  upper  am 
just  tightly  enough  that  the  faintest  pulsation  may  still  be  felt  in  tlie 
radial  artery.  If  the  constriction  about  the  upper  arm  is  too  tight, 
the  arterial  as  well  as  the  venous  circulation  will  be  cut  off  and  the 
vein  will  not  distend  with  blood.  The  needle  is  inserted  in  an  oblique 
direction,  the  spurting  of  blood  from  the  open  end  indicating  proper 
entrance  into  the  vein.  ITie  rubber  tube  of  the  reservoir  with  the 
solution  flowing  is  then  rapidly  slipped  over  the  shoulder  of  the  needle. 
The  reservoir  is  held  at  not  more  than  one  foot  elevation,  which  vfll 
run  in  4(X)  c.c.  of  the  solution  in  about  t^^'enty-minutes.  The  injectioa 
should  Ik*  made  much  more  slowly  than  the  ordinary-  saline  infusion. 

"The  patient  experiences  a  sensation  of  heat  toward  the  end  of  the 
injection,  and  frequently  fcKjls  faint,  although  the  pulse  usually  gains 
in  quality.    A  small  drink  of  hot  whisky  or  aromatic  spirits  of  ammonia 
will  steady  her.   Occasionally  the  respiration  assiunes  a  sighing  quality, 
but  no  decrease  in  rate  or  in  depth  of  the  respirations  has  been  oleenti 
It  is  quite  evident  that  the  dangers  are  not  so  marked,  the  drug  ^ 
not  so  toxic,  when  given  intravenously,  as  when  employed  mti*^ 
spinoasly  where  it  is  applied  directly  to  the  nerve  tissue.    I  have  gi^"^ 
as  much  as  40()  c.c.  of  a  2  por  cent,  solution  intravenously  simul' 
taneously  with  400  c.c.  by  hypodermoclysis,  representing  16  granamc^ 
or  250  grains  of  the  drug,  with  no  alarming  effects.    Whereas  by  intra^ 
spinoas  injection  for  the  production  of  anesthesia,  or  in  the  treatment 
of  tetanus,  Meltzer^  advises  1  c.c.  of  a  25  per  cent,  solution  per  20 
pounds  of  body  weight,  or  about  25  grains  for  a  130-pound  individual, 
as  the  safe  limit.    The  injections  should  \ye  repeated  every  second  or 
third  day  according  to  the  course  of  the  infection  as  revealed  by  the 
temperature  chart. 

**The  method  has  now  Ix^en  employed  in  fourteen  cases  at  the  Ljing- 
in  Hospital.  In  five  of  these  there  was  a  streptococcic  bacteremia  as 
proved  by  blood  culture.  The  other  nine  were  all  severely  infected 
women  with  high  temperature  and  acutely  ill  \\ith  streptococcic  toxemia, 
with  j)ure  growth  of  streptococci  on  uterine  culture,  but  wdth  negati\'e 
blood  cultures.'' 

As  already  stated,  it  is  more  than  probable  that  this  method  will  be 
of  great  value  in  cases  of  gonococcic  septicemia  of  the  mixed  type  with 
the  strei)t(>coccus  as  one  of  the  invaders.  His  series  of  patients  Harrar* 
estimates  as  now  fifteen  or  twenty  cases  of  proved  bacteremias,  with 
success  in  about  50  per  cent.,  without  looking  up  actual  records.  He 
recently'  employed  it  in  a  ease  of  colon  bacillemia  witli  prompt  im- 
provement after  one  infusion  and  disa]>pearance  of  the  baciUi  from 
the  bl(K)(l  in  a  ver\'  ill  woman  with  pyelonephritis  of  pregnane}'. 

*  Jour.  Phami.  and  Exp.  Thcrap.,  1909-10,  vii. 

>  Personal  letter  to  the  author,  December  18,  1916. 
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Tic  rffects  of  the  injections  are  an  air  hunger  if  the  fluid  is  too 
npidlj'  administered.  The  first  dose  is  usually  followed  by  a  fall  in 
the  Icniperature  and  by  a  decrease  in  the  numl)er  of  oi^anisms  in  tlie 
riHl  Wood  specimen.  If  sucli  second  bhxtd  culture  is  sterile  no  other 
iojectioii  is  given.  If,  on  the  other  hand,  there  is  no  improvement  in 
tie  dmieni  condition  or  in  the  blood  examination  the  injections  are 
tepfawd,  everj-  second  daj-,  with  no  ill  effects  if' care  is  exercised  as  to 
all  the  details.  Harrar  in  a  personal  letter  to  the  author  states  that  he 
W  given  fifteen  injections  on  one  case  and  that  tlie  average  is  from 
two  to  seven  injections. 

In  his  article  llarrar  draws  the  following  conclusions: 

1.  In  the  quantities  and  dilutions  described,  magnesium  sulphate  is 
^sdiitely  harmless  when  administered  intravenously  to  women  suffer- 
ing witli  puerperal  infection. 

2.  Magnesiiuu  sulphate  is  of  more  value  early  in  the  course  of  the 
inffctidn  thjin  after  secondary  localization  has  occurred.  In  the  chronic 
asw  of  secundarj'  thrombophlebitis  or  pyemia  it  does  not  appear 
to  be  of  benefit.  Its  action  seems  to  be  chiefly  upon  the  organisms 
cittulatiiig  in  the  blood. 

3.  It  shortens  the  course  of  the  bacterial  toxemias  in  which  the 
Wtiria  cannot  be  demonstrated  in  the  blood  by  culture,  and  antici- 
pates the  establishment  of  a  bacteremia. 

4.  It  has  reduced  our  mortality  in  puerperal  bacteremia,  especially 
in  itrcptoeoccemia,  the  most  fatal  form  of  puerperal  infection,  from 
S^ipf'''Knt,  to  20  per  cent. 

AjMrealment. — When  the  patient  siu^'ives  alt  immediate  measures 
w  directed  to  tlie  care  of  the  surgical  pnKedures  necessary  for  the 
^K  combat  with  the  disease.  The  remote  aftercare  continues 
sitHitiiiii  to  the  kidneys,  which  may  otherwise  pass  into  chronic 
ifpliritis.and  to  the  circulation  and  the  blood,  lest  sunilarly  the  cardiac 
"iiiscle  be  damaged  and  anemia  of  troublesome  type  supervene.  Sequels 
'"m  organs  damaged  by  operation  or  the  disease  must  also  be  corrected 
^  in  short  chronic  in\'alidism  avoided. 

''u«,— Helief  of  the  infection  in  the  immediate  present  and  restora- 
liim  of  health  in  the  early  future  are  the  stuTidard  of  cure.  Pathologi- 
"^ly.  removal  of  all  lesions  is  often  impossible  but  sjinptomaticall,\- 
"*P*lieiit  may  live  for  years  in  comparative  or  absolute  good  health. 

GONOCOCCAL  METASTATIC  ABSCESS. 

Sinificance.  -  The  abscess  is  a  sign  of  acute  or  chronic  septicemia 
*'"!  aluirpiioii  manifested  as  a  cutaneous  or  visceral  dejjosit  and  as  a 
l""«f  n(  tlie  scrioiLsness  of  the  septicemia. 

Owimnce.— True  metastatic  abscess  as  a  sjTnptom  of  gonococcal 
I'pticemia  or  bacteremia  is  of  rare  appearance.  It  is  not  possible  for 
It  to  arise  in  any  other  manner.  The  site  of  such  abscesses  may  on 
•JifWetical  grounds  be  in  almost  any  organ  but  those  reported  in  litera- 
tiin^ari'  chiefly  in  the  skin,  or  organs  opening  from  the  skin. 
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Etiology. — ^The  gonococcus  circulating  in  the  blood  is  the  e 
cause,  while  lowered  local  resistance  is  the  predisposing  facto 
as  is  found  in  fracture,  infancy  and  the  like. 

Symptoms. — Added  to  the  symptoms  and  signs  of  the  original 
coccal  infection  and  the  secondary  septicemia  are  the  local  cone 
of  the  abscess  which  vary  with  the  situation.  In  literature, 
Campbell  details  a  compound  fraction  case  in  a  patient  with 
weeks'  gonococcal  infection,  followed  by  suppuration  of  the  fra 
due  to  the  gonococcus,  established  by  culture.  J.  Kerassoti 
reported  a  gonococcal  abscess  of  the  mastoid  regions,  secondary 
urethritis,  with  cure  of  both  conditions  together.  F.  Meyer,'  1 
the  Berlin  Medical  Society,  presented  a  patient  with  superficial 
middle  felon  following  a  profuse  gonococcal  vaginitis.  The 
organisms  were  cultured  from  the  pus  of  the  felon.  Cassell,*  c 
the  discussion  of  F.  Meyer's  case  just  cited,  described  an  exam 
gonococcal  ophthalmia  in  a  newborn  infant  with  early  seco: 
arthritis  and  dorsal  abscess  which  contained  a  pure  growth  ( 
gonococcus.  Lang^  has  detailed  a  case  of  urethrocystitis  follow 
metastatic  abscesses  in  the  left  metacarpal  regions.  Klausner 
Reenstiema^  fully  establish  the  origin  of  their  cases,  Klausner 
abscess  of  the  bursa  over  the  tuberosity  of  the  tibia  and  Reens 
one  in  the  left  upper  arm. 

Diagnosis. — A  mild  or  severe  septic  state  marks  the  history 
intense  extending  and  otherwise  complicated  gonococcal  urethrit 
shows  the  subjective  symptoms  of  the  sepsis  followed  by  or  a 
panied  by  those  of  the  abscess,  respectively,  such  as  chills  or  chil 
fever,  digestive  disorder,  circulatory  disturbance,  prostration  an 
like,  along  with  one  or  more  deposits  of  the  pus  at  almost  any 
accessible  to  examination,  which  verifies  all  the  foregoing  syn( 
and  adds  recovery  of  pus  by  aspiration  or  incision.  In  the  laboi 
such  a  specimen  must  deli^^er  the  gonococcus  for  smear  and  cu 
alone  or  associated  with  the  pyogenic  organisms  and  the  blood 
be  in  a  state  of  bacteremia  and  positive  complement  fixation 
Treatment  of  the  original  focus  of  disease  limits  further  extens 
the  sepsis  and  thereby  the  origin  of  other  abscesses.  Suitable  su 
against  the  septic  process  itself  is  of  value  and  finally  incisioi 
drainage  of  the  abscess  prove  its  identity  and  secure  the  spec 
for  the  final  demonstration. 

Treatment. — Abscess  itself  is  commonly  easy  to  treat  but  the  i 
lying  absorption  is  difficult.  The  prophylaxis  is  the  same  as  the  \ 
lying  bacteremia  and  toxemia  in  the  care  of  all  gonococcal  inf( 
especially  severe  cases  and  complications.  Abortion  of  the  ca 
the  abscesses  is  impossible  but  of  the  abscesses  themselves  a 

»  New  York  Med.  Joui.,  February  28,  1908. 

'  Add.  d.  mal.  d.  org.  genito-uriiiaries,  1904,  xxii,  516. 

"  Deutsch.  mod.  WchDschr.,  1903,  xxix,  Society  Proceedings,  p.  226.  * 

» Jahrb.  d.  Wien.  K.  K.  Krankenanstalten,  1892,  1893.  i.  614. 

•  Dermatol.  Wchnschr.,  1915,  ix,  723. 

'  Arch.  f.  Derm.  u.  Syph.,  1914,  cxx,  870. 
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a  the  liberal  painting  of  the  affected  skin  with  tincture  of  iodin  or 
>5  per  cent,  carbolic  acid  until  white  coagulation  slightly  appears 
'oUowed  and  combined  with  a  95  per  cent,  ethyl  alcohol  wet  dressing 
or  a  wet  dressing  of  1  in  5000  bichloride  of  mercury  or  6  per  cent, 
aluminum  acetate. 

F\ill  explanation  of  management  is  found  in  Chapter  IX,  on  General 
Principles  of  Treatment,  on  page  483. 

Phj'sical  means  depend  on  cessation  of  the  pus-producing  process 
when  resorption  may  be  stimulated  by  judicious  massage  and.  the 
application  of  the  Bier  hyperemic  treatment.  The  latter  may  be 
applied  even  earlier  to  stimulate  discharge  of  pus  and  destruction  of 
the  oi^nism.  Massage  is  an  early  substitute  for  physical  exercise. 
Hydrotherapy  in  cold  often  reduces  pain  and  congestion  in  the  abortive 
attempt  and  in  heat  promotes  pointing  of  the  abscess  and  light  through 
its  heat  and  actinic  power — ^an  admirable  adjuvant,  as  is  also  electro- 
therapy when  tissue  massage  is  advisable,  but  only  after  drainage 
has  heen  well  established.  The  static  brush  discharge  as  already 
described  under  Phlebitis  is  the  modality  of  most  service. 

The  medicinal  measures  during  the  acute  periods  avail  hardly  more 
than  in  septicemia  and  there  is  special  danger  in  serumtherapy  which 
may  be  fatal  through  increase  of  the  infection  during  the  negative 
phase.  All  the  treatments  detailed  for  the  convalescent  of  septicemia 
apply  here. 

The  surgical  measures  are  both  operative  and  nonoperative  and 
wet  dressings  and  applications  comprise  the  nonoperative  means  as 
mentioned  under  abortion.  Operation  consists  in  a  deep  linear  or 
cnicial  incision  into  the  cavity  of  each  abscess  enlarged  with  scissors 
to  prevent  any  overhang  of  flaps  so  that  the  incisions  are  coextensive 
^th  the  cavity.  Swabbing  each  abscess  with  tincture  of  iodin  or 
with  95  per  cent,  carbolic  acid  followed  by  95  per  cent,  ethyl  alcohol 
and  then  packing  it  with  gauze  followed  by  suitable  dressing  closes 
the  operation.    No  sutures  are  ever  used. 

AJtertreatment — The  drains  are  left  as  long  as  there  is  discharge, 
dwireasing  them  with  filling  of  the  wound  and  changing  them  to 
stimulating  dressings,  such  as  balsam  of  Peru,  and  associating  them 
^th  applications,  such  as  10  per  cent,  silver  nitrate  solution,  also  for 
stmiulation.  All  the  medicinal  means  suggested  in  the  aftertreatment 
o'  septicemia  essentially  apply. 

Cure  pathologically  follows  the  same  rule  as  in  the  provocative 
Wood  condition  and  symptomatically  the  abscess  must  be  healed 
without  sinus  and  only  a  node  of  the  abscess,  infiltration  and  the 
^^  of  the  incisions  left  for  slow  resorption. 

Arthritis. — In  a  certain  sense  arthritis  might  be  regarded  as  a  circu- 
mory  complication,  but  it  is  discussed  as  a  separate  subject  on 
page  248. 

4.  Respiratory  Complications. 
^eHes, — The  gonococcus  occurs  in  rhinitis  and  pleuritis. 
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GONOCOCCAL  RHINITIS. 

Sifnificance. — The  eyes  must  be  protected  against  extension  and 
direct  inoculation. 

Occurrence. — The  nose  is  rarely  infected.  The  gonococcus  must  be 
distinguished  from  the  Micrococcus  catarrhalis  and  the  Micrococcus 
meningitidis  common  in  the  nose. 

Pathology. — ^I'he  lesions  are  the  same  as  those  of  any  other  mucosa 
during  gonococcal  actixities. 

Symptoms. — In  infants  and  adults  are  seen  chiefly  purulent  discharge, 
pain,  nasal  dyspnea,  edema,  obstruction  and  all  other  evidence  of 
severe  rhinitis. 

Diagnosis. — The  essentials  are  proof  of  the  source  of  the  infection, 
the  t>'pical  syndrome  and  the  gonococci. 

Treatment. — Prophylaxis  resides  in  care  of  the  urethritis.  Rhinitis 
always  suggests  aceopte<l  management,  medication  and  applications 
to  destroy  the  gonoc<Kx^us  and  to  restore  the  mucosa. 

GONOCOCCAL  PLEURITIS. 

Significance  and  Occurrence. — The  origin  in  always  septic  during 
bacteremia  and  the  pn)of  is  usually  on  autopsy,  marking  the  rarity 
of  gonococcal  pleuritis. 

Etiology. — (Trr()\nh  of  the  gonococcus  on  the  pleura  and  in  its  ca\ity 
follows  bacteremia  from  an  active  focus  elsewhere. 

Pathology. — ^I'he  gonococcus  is  virtually  the  only  difference  between 
this  and  other  purulent  pleuritis. 

Symptoms. — IMeurisy  without  effusion  is  early  and  later  with  effusion, 
each  with  its  usual  characteristics — all  associated  with  the  .s\Tiiptoms 
of  the  gonococcal  focus. 

Diagnosis. — The  precedent  septic  gonococcal  process  must  be  defined 
together  with  the  usual  syndrome  of  pleurites  and  the  gonococcus  in 
the  exudate. 

Treatment. — The  gonococci  and  their  lesions  must  be  removed  from 
their  original  site  while  the  pleurisy  is  l>eing  managed  along  well- 
accepted  principles. 

o.  Xervouft  Complications. 

Significance,  Occurrence  and  Varieties. — Ner\'ous  complications  indi- 
cate profoimd  absorption.  They  occur  only  during  bacteremia  and 
septicemia,  accompanied  by  lesions  in  other  organs.  Acute  forms 
prt»dominate.    The  foci  are  cerebral,  spinal,  meningeal  and  peripheral. 

Etiology. — The  gonococcus,  with  its  toxins,  is  absorbed. 

Diagnosis. — A  primary  focus  of  the  gonococcus  in  a  septic  case  is 
essential.  The  typical  cerebral  syndrome  and  the  organisms  in  the 
blood  are  final. 

A,  Central  Nervous  Complications. 

Varieties. — Of  cerebral,  spinal  and  meningeal  forms,  the  cerebral  b 
the  least  common. 
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GONOCOCCAL  CEREBRITIS. 

Ocemrence. — Obscure  and  rare  reports  often  lack  bacteriological 
proof. 

Symptonu. — Delirium,  mania,  meningitis  and  apoplexy  have  been 
described  according  to  the  brain  elements  involved. 

DiiinoBifl. — ^The  essentials  of  proof  are  the  lesions  of  origin,  bacterio- 
logicaDy  established,  and  the  cerebral  sequels. 

Trettment. — The  primary  gonococcal  foci  belong  to  the  urologist  and 
the  cerebral  lesions  to  the  neurologist. 

GONOCOCCAL  MTEUnS. 

Occurrence. — ^The  cord  is  more  often  involved  than  the  brain. 

Etidofy. — Intoxication  of  the  myelon  with  the  bacteria  and  toxins 
is  the  cause. 

Pitholofy. — Disseminated  or  segmentary-  myelitis  as  suppurative 
inflammation  followed  by  subsidence  or  destruction  of  the  nerves, 
cells  and  fibers  is  present.  Secondary'  muscular,  sensor^-,  trophic  and 
reflex  nerve  changes  are  seen. 

Symptoms. — The  characteristic  stages  of  onset  and  irritation  followed 
by  subsidence  or  by  paresis  or  paralysis  of  muscular,  sensor^',  trophic 
or  reflex  function  are  seen. 

Diagnoas. — The  gonococcus  must  be  an  element  in  the  myelitis. 
In  differentiation  the  primary  seat  of  the  disease  is  important. 

Treatment. — The  myelitis  must  be  referred  to  a  nerve  specialist 
^hile  a  urologist  cures  the  original  focus. 

GONOCOCCAL  MENINGITIS. 

^wieties. — Cerebral,  spinal  and  cerebrospinal  are  distinguished.     , 

ftiolofy. — The  meninges  are  attached  by  gonococci  circulating  in 
the  blood. 

Pitholofy. — All  the  recognized  lesions  of  suppurative  meningitis 
^^  present  through  the  activities  of  the  gonococcus. 

Symptoms. — A  severe  gonococcal  infection  is  followed  by  septic 
si|?nsand  then  by  ner\'ous  irritation  and  depression. 

^^i^no8i8. — The  source  of  the  gonococcal  absorption  and  sepsis 
must  be  proved,  then  follows  the  syndrome  of  cerebral  or  spinal 
meningitis  or  both.    Autopsy  alone  gives  the  final  proof. 

^tment. — The  ner\ous  infection  belongs  to  the  general  medical 
w  neurological  expert.  The  vaginal  focus  must  be  treated  by  the 
urologist. 

B,  Peripheral  Nervous  Cmnplicaikms. 

P^^iirrence. — Obvious  intoxication  from  chronic  foci  foreruns  these 
lesions. 

▼vieties. — Neuralgia,  neuritis  and  neuroses  are  the  common  forms. 


i 
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GONOCOCCAL  NEURALGIA,  NEURITIS  AND  NEUROSES. 

Etiology. — Obscure  chronic  absorption  is  the  chief  factor. 

Pathology. — The  lesions  are  functional  rather  than  organic,  so  thit 
true  pathology  may  be  absent.  The  nerves  attacked  are  musculo* 
cutaneous,  radial,  median,  tibial,  sciatic,  limibosacral,  lumbo* 
abdominal  and  intercostal. 

Ssrmptoms. — Various  and  t>T)ical  signs  of  each  are  fully  described  in 
works  on  neurolog>^  Neuralgia  predominates  in  pain  and  sensitiveness. 
Neuritis  may  show  sensory,  trophic,  reflex  and  muscular  changes. 
Neurosis  is  highly  various. 

Diagnosis. — Definite  decision  is  difficult.  Relief  of  the  symptoms 
by  cure  of  the  gonococcal  focus  is  important. 

Differential  Diagnosis. — ^The  neurites  of  poisoning  (chiefly  metallic) 
infections,  rheumatism,  gout  and  wasting  disease  must  be  distinguishfii' 

Treatment. — ^The  original  point  of  absorption  must  be  cured  by  the 
urologist,  otherwise  the  greatest  skill  of  the  neurologist  will  fail. 

6.  Ocular  Complieatioiu. 

Significance. — ^The  eye  is  a  peripheral  nerve  organ  which  determined 
the  classification  of  gonococcal  infection  of  it. 

Varieties. — Exogenous,  proceeding  from  without  the  eye,  and  endoge* 
nous  or  metastatic,  transferred   by   the  blood  current,  are  the  two    i 
forms. 

Etiology. — Direct  transfer  of  the  virus  may  arise  through  instru- 
ments and  the  fingers  of  attendants  upon  children  and  the  sick.  A 
primary  gonococcal  focus  is  the  source  of  metastases. 

GONOCOCCAL  IRITIS  AND  CHOROIDITIS. 

•  Significance  and  Occurrence. — Profound  eye  lesions  alwa^'s  mean 
gonococcal  septicemia.  The  iris,  choroid  and  optic  nerve  may  be 
individually  or  collectively  affected. 

Varieties. — Primary  and  secondary  forms  are  usual.  Primary  lesions 
represent  deposits  before  a  true  septicemia  is  established.  Acute 
courses  onlv  are  seen. 

Etiology. — Septic  metastasis  causes  the  endogenous  form  and  direct 
transfer  of  pus  the  exogenous  form. 

Pathology. — In  iritis  there  are  congestions,  swelling,  infiltration  and 
exudation  of  serum  blood  and  pus,  forming  hypopyon.  Choroiditis 
shows  infiltration  of  the  choroid  and  outer  layers  of  the  retina. 

Ssrmptoms. — Full  discussion  must  be  referred  to  works  on  diseases  of 
the  eye  to  which  must  be  added  the  gonococcal  focus  and  septicemia. 

Diagnosis. — An  eye  specialist  should  be  called  for  each  case.  Demon- 
stration of  the  primary  lesion  and  the  absorption  is  easy. 

Treatment. — ^The  source  of  the  gonococcus  must  be  cured  for  correc- 
tion of  the  septic  state  while  the  eye  must  remain  under  the  care  of  an 
ophthalmologist. 
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Electrotherapy  is  peculiarly  serviceable.  The  positive  pole  of  a  high- 
speed, multiple-plate  static  machine  is  grounded,  and  the  negative  pole 
is  connected  with  a  specially  shaped,  high-potential  vacuum  eye  elec- 
trode.    The  spark-gap  is  a  half-inch.    The  strength  of  current  is  one 
inHliampere,  the  duration  is  for  twenty  minutes  at  each  sitting,  and 
the  Tex)etition  for  treatment  is  at  first  twice  daily  and  then  at  longer 
intervals,  according  to  improvement.   The  results  are  very  quick  relief 
of  pain  by  promotion  of  absorption  of  infiltration  and  exudation. 
There  are  no  afterresults  and  the  medication  of  the  eye  specialist  may 
be  applied  at  the  same  time. 

GONOCOCCAL  CONJUNCTIVITIS. 

Significance. — ^This  disease  has  very  great  importance  in  children  and 
adults  owing  to  acute  destruction  of  the  eye  unless  proper  treatment  is 
instituted  and  followed  from  the  outset.  In  any  event  a  certain  degree 
of  damage  is  assured.  The  services  of  an  ophthalmologist  should  be 
secured  as  soon  as  the  diagnosis  is  settled. 

Occorrence. — Before  the  work  of  Crede,  in  1881,  conjunctivitis  in  the 
newborn  was  very  common.  It  may  be  safely  said  that  practically 
all  blindness  following  conjunctivitis  immediately  after  childbirth  was 
due  to  this  one  cause.  Likewise  before  the  age  of  bacteriology,  gono- 
coccal conjunctivitis  in  older  children  from  error  in  asepsis  in  institu- 
tions and  homes,  and  in  adult  patients  themselves  from  carelessness, 
was  also  a  very  common  disease.  Relatively  speaking,  it  is  now 
uncommon,  wherever  ordinary  intelligence  may  be  enlisted,  both  in 
the  care  of  the  eyes  of  the  newborn,  of  utensils  in  institutions  and  of  the 
hands  of  adult  patients.  The  disease  is  more  frequent  in  the  homes  of 
the  poor  than  in  institutions,  owing  to  the  frequency  of  uncured  gono- 
coccal lesions  in  that  class,  and  their  inability  and  ignorance  in  provid- 
ing the  means  and  carrying  out  the  method  of  prevention  and  cure. 

Etiology. — ^The  gonococcus  of  Neisser  is  regularly  the  exciting  agent, 
while  the  avenue  of  invasion  or  predisposing  cause  is  in  the  newborn 
vulvovaginitis  in  the  mother,  whose  discharge  directly  contaminates 
the  eyelids  of  the  baby.  The  onset  is  always  within  forty-eight  or 
seventy-two  hours,  in  postpartum  cases.  Long  dry  labor  with  its 
attendiant  traimiatism,  tiie  lack  of  resistant  epitheliimi  and  the  absence 
of  tear  glands  in  the  eye  of  the  newborn,  are  all  predisposing  causes. 
AH  forms  of  urogenital  discharge  at  any  age  and  in  both  sexes  should 
be  r^arded  as  sources  of  serious  danger.  It  is  in  the  declining  stage 
of  gonococcal  disease  in  the  adult  when  suffering  is  over  and  careless- 
ness invited  th&t  infection  occurs. 

Antepartum  or  congenital  cases  due  to  progress  of  the  gonococcus 
into  the  uterus  usually  after  rupture  of  the  membrane  before  birth 
have  been  reported.  Incubation  longer  than  four  or  five  days  is  apt 
to  indicate  accidental  infection  after  birth,  such  as  from  linen,  of  the 
mother  or  other  children,  failure  of  asepsis  in  the  institution  and  the 
like. 

16 


242     COMPLICATIONS  AND  SEQUELS  OF  ACUTE  URETHRITIS 

In  older  children  and  in  adults,  the  transfer  of  the  organism  to  the 
eye  is  either  through  various  utensils  or  infected  fingers  of  attendants 
or  the  patients  themselves.  Nurses  <nay  readily  have  such  fingers  from 
the  insertion  of  thermometers  into  the  rectums  of  infected  childrm, 
particularly  females. 

It  is  well  to  eniunerate  the  other  organisms  of  purulent  conjuncti\Ttb 
especially  in  young  infants  which,  by  this  term,  may  be  distinguished 
from  gonococcal  conjunctivitis.  Among  the  cocci  are  pneumococcus, 
streptococcus  and  other  pyococci,  Micrococcus  luteus  and  Micro- 
coccus catarrhalis.  Among  the  bacilli  are  those  of  Koch-Weeks, 
Klebs-Loeffler  of  diphtheria,  bacillus  of  Morax-Axenfeld,  pneumo- 
bacillus,  true  and  false  bacillus  of  influenza,  streptobacillus  and  Bacillus 
pyocyaneus.  This  large  variety  proves  the  need  of  most  careful 
bacteriological  research  in  suspected  cases  before  conclusions. 

Pathology. — As  in  all  other  mucous  membranes  the  gonococcus  in 
the  conjunctiva  produces  the  typical  changes  in  series,  congestion, 
exfoliation,  infiltration,  suppuration,  ulceration  and  the  like.  The 
great  delicacy  of  the  membrane  in  the  newborn  and  even  in  the  aduk 
makes  the  entire  process  even  more  severe  than  in  the  urethra.  Thus 
temporary  lesions  are  comparatively  rare,  and  do  not  occur  unless 
ulceration  is  avoided  by  efficient  treatment.  The  permanent  lesions, 
on  the  contrary-,  are  chiefly  the  complications  and  sequels  whidi 
Pechin^  enumerates  as  infection  of  the  cornea  possibly  leading  to  ulcer- 
ation, perforation,  retrochoroidal  hemorrhage,  lesions  of  the  iris,  sec- 
ondary glaucoma,  leucoma,  staphyloma,  panophthalmia  and  anterior 
polar  cataract.  Thus  the  possibilities  are  extremely  severe.  Ulcera- 
tion and  cicatrization  of  the  cornea  lead  to  blindness. 

Ssrmptoms. — The  disease  manifests  itself  slightly  diflferently  in 
infants,  adults  and  the  aged,  being  much  more  severe  in  the  first  and 
the  last  owing  to  lowered  resistance  at  the  extremes  of  life.  Periods 
of  invasion,  establishment  and  termination  may  be  recognized  each 
with  its  local  and  systemic  subjective  and  objective  symptcmis.  Chil- 
dren cannot  always  describe  their  condition  which  is  necessarily  often 
only  objective.  The  i)eriod  of  uivasion  is  shown  in  infants  by  dashes 
or  spots  of  redness  in  the  conjunctiva  of  the  lids.  In  adults  the  sub- 
jective local  symptoms  are  tickling  as  of  foreign  body,  hyperemia  and 
tendency  to  rub  the  eye,  then  lachrjuiation  followed  by  a  serous  or 
mucoserous  discharge  with  gonococci  and  with  slight  thickening  so  as 
to  giun  the  lashes.  The  objective  local  symptoms  are  at  first  on  the 
palpebral,  then  on  the  bulbar  conjunctiva  great  redness  and  edema,  so 
that  the  latter  is  even  elevated  above  the  cornea  which  seems  to  lie 
in  a  depression  and  later  shows  its  bloodvessels  prominently.  Exfoli- 
ation of  the  mucosa  is  sho\\Ti  by  roughness.  In  the  subjective  estab- 
lishment the  tickling  changes  to  pain,  heat  and  tension,  radiating  to 
the  eyebrow,  temple  and  forehead.  Photophobia  is  an  early  and  pro- 
gressive symptom.    The  objective  local  signs  are  that  the  watery 

*  P6chiii,  Luys:  Loc.  cit.,  p.  243. 
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scomes  a  puruleDt  discharge  loaded  with  gonococci.  The  redness, 
>u|^iness  and  edema  become  extreme  so  that  it  is  difficult  to  open  the 
ye,  except  with  elevators  and  so  that,  at  times,  the  uppy  overlies 


he  under  Ud  and  may  be  more  or  less  everted.     The  systemic  symp- 
otns  are  in  all  ages  a  febrile  movement,  rapid  irritable  pulse,  anxious, 

■  De  For«t:  New  York  Med.  Jour.,  May  29,  aod  June  5,  1915. 
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nervous  and  tense  state.  The  untreated  disease  is  apt  to  run  an  acute 
severe  rather  than  a  subacute  mild  course.  Only  the  most  prompt 
efficient  treatment  gives  hope  of  good  result. 

The  tennination  is  favorable  only  when  treatment  is  extremely 
prompt,  efficient  and  properly  applied.  Fatalities  do  not  occur, 
although  Politzer^  describes  a  case  in  which  pundent  conjunctivitis 
was  followed  by  meningitis,  but  it  cannot  be  stated  bacterioIogica% 
whether  this  infection  was  gonococcal  or  not.  The  report  is,  however, 
highly  suggestive  of  possibilities.  In  modern  days  full  recovery  is 
more  and  more  conmion,  owing  to  early  diagnosis  and  modem  anti- 
septics, but  even  with  these  advantages  the  early  involvement  of  the 
epithelium  over  the  cornea  commonly  leads  to  more  or  less  ulceration 
and  later  scar  and  defective  vision.  In  extreme  cases  deformitv  of 
the  eyelids  themselves  is  seen  and  total  destruction  of  the  eye  as  an 
organ. 

Severe  cases  in  a  few  hours,  overnight  or  in  a  day,  may  result  in 
total  destniction  of  the  eye.  Bilateral  cases  are  somewhat  more 
severe  than  unilateral,  possibly  due  to  the  greater  difficulty  of  suitable 
attention  to  both  eyes.  In  the  extremes  of  life,  infancy  and  age,  the 
bodily  powers  are  deficient  and  the  disease  is  more  destructive. 

Complications. — Complications  are  rare  and  belong  to  the  class  of 
absorption,  such  as  arthritis.  The  preauricular  lymphatic  gland  is 
often  involved,  as  it  drains  the  conjunctiva. 

Diagnosis. — Any  ophthalmia  arising  at  or  immediately  after  diild- 
birth  in  the  infant,  or  during  any  perioil  of  gonococcal  infection  in  the 
adult  demands  the  most  careful  bacteriological  investigation,  even 
in  the  stage  before  pus  is  develoi)ed,  which  Ls  the  moment  of  accom- 
plishing tile  best  early  control  of  the  case.  Distinction  between 
gonococcal  conjunctivitis  and  purulent  conjunctivitis,  which  is  excited 
by  the  organisms  given  under  the  heading  of  etiology,  is  verj-  neces- 
sary. The  writer  had  a  case  of  simple  pink-eye  appear  during  a 
gonococcal  urethritis,  having  all  the  early  features  of  a  gonococcal 
conjunctivitis.  The  i)atient  was  immediately  referred  to  an  eye  clinic 
where  the  full  diagnosis  and  treatment  were  immediately  given.  Sudi 
cases  are  by  no  means  unconnnon  and  early  neglect  leads  to  serious 
results.  The  history,  thert^fore,  uncovers  the  incidence  of  tlie  con- 
junctivitis dirt^ctly  after  childbirth  by  a  mother  suffering  from  leucor- 
rhea  or  even  without  known  lesion,  or  its  occurrence  during  a  gonococcal 
urethritis  in  the  child  or  adult  with  people  who  are  not  cleanly  in  the 
instincts  or  its  mediate  origin  from  the  fingers  and  utensils  of  nurses 
and  other  attendants  of  children  who  have  disregarded  asepsis.  Sub- 
jective symptoms  are  absent  in  young  children,  but  older  ones  and 
atlults  may  describe  the  rai)i(lly  progressing  irritation,  watery  lachiy- 
mation  followed  by  pus,  i)ain  and  increasing  photophobia.  The  objec- 
tive symptoms  are  those  of  early,  fiery  redness,  edema  and  exfoliation 
of  the  epithelium  and  pus  containing  the  gonococcus  with  or  without 


'  Jahrb.  f.  Kiuderbeilk.,  1870,  p.  336. 
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other  organisms.  The  laboratorj'  findings  prove  the  bacteriological 
cause  and  should  always  be  carrieil  out  immediately,  as  delay  in  the 
distinction  of  the  disease  may  be  costly  to  the  patient.  Treatment 
is  not  of  preat  value  in  the  diagnosis  except  thut  the  resistance  of  the 
gOQOCOCcus  to  ordinarj'  means  only  ct>tToboratea  the  clinical  and 
baeterioloj^ical  evidence.  Metastatic  gonococcal  conjunctivitis  must 
always  be  borne  in  mind,  and  is  suggested  chiefly  by  the  presence  of 
other  foci  of  infection  in  other  parts  of  the  body,  especially  perhaps 
arthritis. 


I>lfferential  Diacnosis. — Purulent  conjunctivitis  may  arise  from  a 
number  of  infections  other  than  gonoco<'ca!,  as  indicated  in  the 
paragraph  on  etiologj.  The  list  of  organisms  thus  present  may  be 
rep>eated.  Among  the  cocci  are  pneuniococcus,  streptococcus  and 
other  pyococci,  Micrococcus  luteus  and  Micrococcus  catarrhalig. 
Among  the  bacilli  are  those  of  Koch-Weeks,  Klebs-LoefHer  of  diphtheria, 
INIorax-Axenfeld,  pneumobacillus,  true  and  false  bacillus  of  influenza, 
streptobacillus  and  B^illus  pyocyaneus.  This  large  varietj'  proves 
the  need  of  moat  careful  bacteriological  research  in  suspected  cases 
before  conclusions.  It  is  manifest  that  a  mucous  sac  as  small  as  the 
conjunctiva  and  an  organ  as  sensitive  as  the  eye  can  both  react  to 
any  infection  in  practically  the  same  series  of  sjTnptoms  iu  kind  but 
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differing  in  degree.  Thus  from  the  conjunctiva  we  have  redness; 
swelling,  exfoliation,  discharge,  discomfort,  pain,  and  from  the  eyt, 
irritation  and  photophobia,  which  are  mild  in  the  catarrhal  and  nmrked 
in  the  suppurative  infections.  S>Tnptoms  of  destruction  of  the  eye 
are  omitted  because  this  is  a  terminal  sequel  and  the  differential  diaf 
nosis  must  be  made  preferably  during  the  incubation  and  certainlr 
early  in  the  invasion.  Careful  bacteriology'  alone  will  distinguish  iD 
the  foregoing  bacteriological  causes  from  each  other  and  from  tie 
gonococcus. 

Treatment. — Promptness,  consistency  and  persistency  of  treatment 
are  the  keys  of  the  problem.  Prophylaxis  at  childbirth  con^tsin 
the  method  of  Crede,  bv  which  the  evelids  of  the  newborn  child  tf^ 
washed  with  boric  water  and  then  1  to  2  drops  of  2  per  cent,  nitrat^ 
of  silver  solution  are  instillated  upon  the  conjunctiva.  Reaction  fe 
controlled  with  normal  salt  or  boric  acid  solution.  If  the  infectiofl 
appears,  the  hands  of  the  child  had  best  be  restrained  from  rubbing 
the  eyes,  especially  when  only  one  is  involved,  and  in  adults  the  unin- 
fected eye  is  protected  with  a  shield  made  either  of  a  piece  of  celluloid 
cut  to  fit  brow,  nose  and  cheek  or  a  watch-glass  of  suitable  size.  Either 
is  placed  over  the  eye  and  secured  on  all  sides  with  adhesive  plaster 
of  which  the  edges  are  fastened  with  flexible  collodion.  All  dressings 
should  be  bunied  and  attendants  warned  to  keep  their  own  hands 
scrupulously  clean  and  to  wear  goggles  to  protect  their  own  eyes. 

Abortion  of  the  infection  is  possible,  if  diagnosed  very  early,  by 
irrigation  with  warm  boric  acid  solution  followed  by  the  instillatioD 
of  the  silver  nitrate  solution  twice  a  day  and  the  use  of  25  or  50  per  cent 
argyrol  solution  between  times.  Such  measures  should  be  continued 
several  days  associated  with  frequent  examination  of  smears  until  the 
gonococcus  is  no  longer  jjresent.  If  pus  has  already  developed  these 
measures  will  fail  and  may  succeed  only  in  the  serous  and  mucous 
stages  exactly  as  in  urethritis. 

General  Treatment  in  Chapter  IX  contains  all  details  of  management 
on  page  483. 

Curative  Treatment. — All  measures  must  be  promptly  adopted  and 
consistently  followed. 

Medicinal  measures  in  the  acute  stage  are  by  local  administration, 
irrigations  and  washings  of  the  conjunctival  sac  with  cold  boric  add 
or  normal  salt  solution  followed  by  the  instillation  of  antiseptics. 
All  exudate  must  be  washed  away  as  rapidly  as  it  occurs  and  the  2 
per  cent,  nitrate  of  silver  solution  should  be  employed  night  and 
morning  and  the  arg\T()l  solution  at  frequent  intervals,  with  care  not 
to  induce  a  chemical  irritation  bv  either. 

Physical  measures  recognize  chiefly  hydrotherapy  in  the  irrigation 
of  the  conjimctiva  sac  with  normal  salt  solution  or  boric  acid  water  to 
remove  the  exudate,  followed  by  the  instillation  of  the  antiseptic  drops 
such  as  2  per  cent,  nitrate  of  silver  twice  a  day  associated  with  arg^ix)! 
10  to  50  per  (;ent.  and  in  cold  applications  with  small  pieces  of  cotton 
or  gauze  fitting  the  eyeball  and  passed  directly  from  a  cake  of  ice. 
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Such  ])ads  should  never  be  used  a  second  time,  so  that  a  great  number 
of  them  should  be  prepared.    The  heliotherapy  applied  to  the  affected 
temple,  side  of  the  head  and  neck  is  a  valid  and  active  decongestant 
«Dd  may  be  used  many  times  daily  for  long  periods  until  the  skin  is 
quite  red.    Its  decongesting  and  soothing  action  equals  that  of  blood- 
letting with  leeches  at  the  tempfe.    The  eyelashes  are  kept  free  of  pus 
by  gentle  mopping.    If  the  cornea  becomes  involved,  iritis  is  often 
prevented  and  always  benefited  by  instillating  1  per  cent,  atropin 
solution  to  keep  the  pupil  dilated,  at  rest  and  without  adhesions.    The 
ffllver  nitrate  is  stopped  at  the  same  time.    Ulcerations  of  the  cornea, 
synechiae  and  deformity  of  the  lids  resulting  from  this  disease  are  fully 
discussed  in  works  on  ophthalmology. 

The  surgical  measures  are  nonoperative  and  operative.  The  non- 
<?)erative  steps  are  blood-letting  with  leeches,  for  which  heliotherapy 
may  well  be  substituted.  The  operative  technic  is  multiple  puncture 
of  the  eyelids  for  extreme  edema  and  if  chemosis  with  its  dangers  of 
pressure  on  the  eyeball  and  cornea  appears,  the  tension  and  swelling 
tre  relieved  by  dividing  the  ocular  and  palpebral  mucous  membranes 
with  blunt  scissors.  If  this  does  not  relieve  then  the  outer  canthus 
may  be  cut  to  give  free  access  to  all  the  cavities  and  recesses  of  the 
membrane.  Such  procedures  belong  to  the  specialists  in  diseases  of 
the  eye. 

Afterireutmeni. — Immediate  aftertreatment  seeks  relief  of  the  chronic 
catarrh  following  the  certainty  of  destroyed  gonococci  and  respects 
possible  dangers  to  the  other  eye  for  a  definite  period  after  treat- 
ment is  stopped.     Relief  of  the  infection  in  the  urethra  is  a  definite 
element  in   the  aftercare.      Remote  aftertreatment   involves   appli- 
cations of  the  sulphate  of  zinc  or  copper  to  the  granular  eyelids,  Knapp's 
compression  operation  if  these  stimulations  fail,  various  operations 
on  the  cornea,  iris  and  eyelids  and  even  enucleation  and  perhaps  the 
wearing  of  a  glass  eye  in  cases  of  various  deformity  or  total  destruction, 
resjjectively.      These  procedures  belong  to  special  work  on  the  eye 
and  are  therefore  omitted. 

Cure,  pathologically,  aims  at  removal  of  the  infection  and  the  pre- 
vention of  profound  damage  but  often  fails  of  full  realization  on 
account  of  the  delicacy  of  the  eye  and  the  rapidity  of  the  process. 
Disappearance  of  the  gonococci  is  essential.  The  eye,  symptomatic- 
ally,  should  be  serviceable  or  even  normal  and  free  of  catarrh  or  defor- 
mity in  the  eyeball  or  lids,  and  bacteriologically  without  infecting 
organisms  such  as  the  gonococcus  or  its  allies. 

7.  Locomotory  Complications, 

Synonym. — Gonococcal  rheumatism  is  common,  but  is  nondescrip- 
tive  and  without  recognition  of  definite  lesions. 

Siffnificance. — Gonococcal  s^Tiovial  complications  denote  systemic 
invasion.  The  gonococcus  and  its  toxins  have  selective  action  on  all 
synovial  membranes,  and  particularly  those  of  the  locomotory  system. 


248     COMPLICATIONS  AND  SEQUELS  OP  ACUTE  URETHRITIS 

Occurrence. — ^Locomotor  complications  are  the  most  common  extr«p 
genital  manifestations.  They  are  acute,  absorptive  or  chronic  relaps- 
ing in  type.  Joint,  tendon  sheath,  muscle,  bursa,  cartilage  and  perih 
osteum  may  be  involved.  They  are  all  focal  signs  of  absorption  usually 
proceeding  from  posterior  urethral  infection  and  its  complications. 

Varieties. — According  to  the  tissue  attacked,  there  are  recognized 
arthritis,  tenosynovitis,  myositis,  bursitis,  chondritis,  i>erichondritis 
and  periostitis. 

GONOCOCCAL  TENOSTNOVITIS. 

Occurrence. — ^Tenosynovitis  is  less  conmion  than  arthritis.  Women 
(unless  pregnant)  suffer  less  than  men  and  children.  Neighboring 
joints  are  often  involved.  The  affected  sheaths  are  those  of  peronei, 
manual  and  pedal  digital  extensors  and  flexors,  radial  extensors,  mus- 
cles of  the  thumb,  semitendinosus  and  semimembranosus. 

Varieties. — Acute,  subacute  and  chronic  are  the  courses  of  serous 
find  suppurative  exudates. 

Etiology. — ]\Ietastatic  gonococcal  infection  is  always  present. 

Sjrmptoms. — Those  of  the  focus  of  absorption  and  of  severe  teno- 
synovitis are  the  pictiu*e. 

Diagonsis. — Relief  of  the  focus  often  proves  the  nature  of  the  com- 
plication. 

Treatment. — Recognized  surgical  care  of  the  infected  sheath  and  cure 
of  the  gonococcal  focus  are  the  elements. 

GONOCOCCAL  PERIOSTITIS,   PERIOSTOSIS,   MYOSITIS, 
BURSITIS,   CHONDRITIS   AND  PERICHONDRITIS. 

Occurrence  and  Etiology. — All  these  lesions  are  ver>'  rare.  Their 
source  is  regularly  a  genital  focus  of  acute  or  chronic  gonococcal  disease. 

Clinical  Features. — In  no  respect  except  early  severity,  followed  by 
chronicity  and  the  presence  of  the  focus  of  absorption,  do  the  gono- 
coccal forms  differ  from  other  types. 

Diagnosis. — (gonococcal  infection  and  absorption  must  be  proved. 
The  organism  may  occur  at  the  sites  of  complication. 

Treatment. — Cure  of  the  sexual  lesion  is  the  first  step.  Tlie  other 
details  are  good  management,  protection,  hydrotherapy,  baking,  elec- 
trotherapy, heliotherapy.  Bier's  hyperemia  and  suitable  medications. 

GONOCOCCAL  ARTHRITIS. 

Occurrence. — Involvement  of  the  joints  is  the  most  frequent  loco- 
motory  and,  therefore,  extragenital  complication  of  gonococcal  disease. 
In  frequency  about  2  i)er  cent,  of  all  cases  suffer  from  it  and  a  much 
higher  percentage  in  the  complicated  cases,  especially  those  in  men 
with  seminal  vesiculitis  and  in  women  with  salpingitis.  It  conimonly 
makes  its  appearance  during  the  first  or  second  week  of  severe  absorp- 


OONOCOCCAt  ARTHBITIS  249 

tive  acute  or  of  exacerbations  of  chronic  cases  and  their  complications. 
TT»e  posterior  urethra  is  the  particular  starting-point.  The  joints 
■re  invaded  in  descending  frequency  as  follows:  Knee,  ankle,  wrist, 
finsers,  toes,  shoulder,  hip  and  temporomaxillary.  The  same  joints 
OD  both  sides,  or  various  joints  on  one  side  or  different  sides  of  the 
body  may  be  invaded. 


Fio.  59. — Aulhor'g  case  of  ehorl  strep tcicoccua  nithritia  of  tlie  elbow.  About  einht 
yean  nftcr  inferlion  arthritis  di^veloped  in  ode  ankU'  and  the  small  joinU  of  the  hand 
in  Kdditioo  to  both  elbows.  The  aokle  is  shown  in  Fig.  60.  Aliout  25  per  cent,  lim- 
itatiOD  of  motion  was  ['reseat.  The  x-ray  picture  Hhova  The  thickening  and  deposiLa 
in  the  synoi'ic  Careful  baetcriologic  search  revealed  the  Btrei)to<«cGU8  and  not  the 
KODCKMiccua  and  the  focus  of  absorption  was  in  the  seminal  vesicles  and  proalate,  but 
the  irife  ol  the  patient  seemed  to  have  escaped  any  inlectton. 

Varieties. — Acute  and  subacute,  progressive  chronic  and  relapsing 
chronic  are  the  clinical  forms  as  to  course,  while  those  as  to  site  of  the 
lesion  are  arthrosynovitis,  arthritis  and  osteoarthritis,  in  which 
respectively  the  synovia  alone,  the  joint  as  a  whole  and  the  joint  with 
the  bone  surfaces  and  cartilages  are  involved. 

Etiology. — Arthritis  is  never  primary  but  always  secondary  to 
gonococcal  conditions  elsewhere,  which  in  the  urethra  is  anterior 
occasionally,  but  posterior  usually,  either  acute  or  chronic,  especially 
of  the  relapsing  and  complicated  forms.  The  predisposing  factors 
are  age  and  sex,  which  are  of  little  importance  although  males  suffer 
more  frequently  than  females.  Here«lity,  predisposition  to  articular 
lesions  and  little  resistance  to  ab3orpti\'e  effects  of  any  infection  are 
important.  Lessened  articuUtr  resistance  through  previous  attacks 
of  otbex  forms  of  rheumatism,  gout,  injury,  exposure,  exertion,  and 


occupation  wliidi  leads  to  ovenise  of  certain  memijers  arr  eleniei 
influence.  The  writer  had  a  case  of  pmot-ocfral  arthritis  of  the 
in  a  jewelry-polisher,  whose  fingers  were  nefe»snril,v  ahnosi  a 
overused.  Previous  attacks  of  gonocwTal  arthritis  are  the 
potent  predisiTOsition,  The  exciting  cause  is  regularly  the  gonuc 
and  its  toxins,  alone  or  associated  with  other  pyogt-nic  atgu 
deposited  and  developing  in  the  joint  and  it-s  structnres.  The  9 
of  the  organisms,  as  already  stated,  is  eoniiiionly  a  jxwterior  urctJ 
rarely  acute  hut  usually  relai>siiif;  or  cliriniiL*  with  complication! 


Fid.  OU.~Aiilhor'a  rase  »f  shurl  BlrcptapoccuA  urlhriluoF  Ihc  BUkl«. 
ynuii  alipr  infMtton  anhritis  d^vdopLi]  in  hoih  olliowti  Bnd  (!■■  imikll  Joinu 
bft&d  in  BildinuD  to  ihe  aukle.  Ono  rlbiiw  u  Bhowti  in  Fin.  GO.  Abuut  21  pi 
Umltatioo  of  inniioD  wu  pmeiii.  The  i-ray  pjriutp  sbuns  iba  tbiekaob 
dlmltB  ill  thp  Byiiovi*.  CnrFful  b«rtprioluBic:  wwirh  rovealed  the  dhort  ampti 
Unaot  the  RODocuPciu  and  Ihe  fomu  ol  Bbaurptioo  *>»■  lu  ibp  KinioBl  **■!• 
itvMatc,  bul  the  wife  of  ihn  paiietii  neoaied  to  Iwvo  e»>pod  anj'  inlootlon. 

the  last  in  innles  the  most  fertile  is  .leminal  vesiculitis,  pmbahlv'  i 
the  small  size,  functional  activity,  vascular  complicHtcil  mui'oaa,  r 
occluded  outlet  and  actively  iihsorbiug  surface.  For  duplicate  n 
in  females  the  tuhc  is  the  chief  source  of  j()int  conditions. 

Cases  in  which  the  ^onocoocul  infection  is  pure  and  those  in 
it  is  associated  with  other  organisms  are  iteen.  Indeed,  some  atl 
ties  believe  that  joint  involvement  cannot  occxn  cxct-pt  throtif;)] 
ciatcd  pyogenic  organisms,  esjjecially  the  .'■'treptix-occus  pyogei 

The  joint  lesions  may  ensue  upon  any  other  eomplieatlon  oi 
dental  infection  with  tlic  gonocix-dis.    This  is  piirlicularly   t 
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iunctivitb  in  children  followed  by  arthritis.  Sometimes  the 
iing  of  sounds  through  strictures  which  are  still  infective  will  open 
avenue  for  absorption  and  arthritb.  The  writer  has  seen  one 
1  case,  where  polyarthritis  ensued  upon  premature  passage  of  a 
id  before  the  bacteriology  of  the  condition  was  known. 
fttholof7.— The  gonococcus  with  its  allies  is  deposited  and  grows 
lin  the  joint,  as  the  essence  of  the  process,  and  therein  makes 
iges  in  the  sjTiovia,  joint  tissues  and  even  bone  substance  in  the 
iliar  and   characteristic  way.     Exudate  is  apt  to  appear,  sterile 


si>oniJylarlhritiB, 
ne  salu  in  the  bodies  of  the  ver- 
"■  defined  by  fnint  shadowa.  indicates  atiuphy  of  iotig  disuse.  The  sacroiliac  region 
'Ilia  patient  is  shown  in  Fig,  62. 

'!>',  later  containing  the  gonococci  and  final!;-  again  sterile.  They 
'J  frequently  be  found,  however,  by  sedimenting,  centrifuging  and 
[taring,  and  no  diagnosis  Is  final  witliout  these  steps.  In  joint 
»ns  the  gonococcal  complement  fixation  test  of  Schwartz  is  of 
fficular  value,  probably  because  the  disease  is  one  of  absorption. 
c  oi^anisms  have  been  found  in  the  scrapings  of  joints,  previously 
ative  to  aspiration.  Thus  negative  fluid_is  not  absolute  proof  of 
■^absence  of  the  organism  in  the  joint. 

I^emporarj-  lesions  occur  only  in  very  mild  cases,  including  arthralgia 
1  &rtbros>iu>vitis,  which  apparently  rarely  reach  the  stage  oi  exyida- 
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tion  in  any  great  degree.  Pennanent  lesions,  on  the  other  hand, 
much  more  common  and  in  the  milder  degrees  result  in  fine  fibi 
adhesions,  but  in  the  greater  degrees  in  dense,  fibrous  and  even  h 
ankylosis  after  destruction  of  the  cartilages.  The  associated  lesi 
are  the  secondarj-  changes  of  disuse  in  the  muscles  which  bece 
flabby,  paretic  and  even  atrophic,  and  the  antecedent  lesions  of 
gonococcus  from  which  the  jouit  involvement  proceeded. 


F]0.  02. — Author's  ra.w  of  gonopuccal  sacroiliac  epondylarthritis.  Lobs  of  ibi 
of  lime  Halta  lDdicati>s  atrophy  of  di^iiHe  and  loss  of  carlilagc  spaci^  proves  boDy  Bi 
iliao  ankylosis,    Tbo  lumbar  rpitioa  of  thLs  patipnt  in  shown  in  Fig.  61. 

The  pathological  varieties  are  arthralgia,  synovitis,  arthritis,  os 
arthritis  and  polyarthritis.  Arthralgia  is  really  a  neuralgia  of 
joint  and  has  no  described  lesions.  It  may  be  neuritic  or  mildly  sj 
vitic  and  naturally  leads  to  full  recoxcry.  S;v-noviti5  or  arthrosyno' 
is  practically  hydroarthrosis,  in  which  the  sjnovia  alone  is  attaci 
followed  by  puffy  swelhng,  copious  exudate  usually  of  serum  or  s 
pus,  never  of  pus  alone.  The  knee  is  the  usual  victim  with  dela 
full  recoverj-.  Arthritis  involves  all  the  elements  of  the  joints  n 
or  less,  with  rather  tj'pical  purulent  exudate  followed  by  fibrous  a< 
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sioiis,  few  or  many,  slight  or  dense  and  disabling.  Osteoarthritis  adds 
involi'onent  and  destruction  of  the  cartilages  covering  the  bones,  and 
bonv  ankylosis  as  a  sequel.  Polyarthritis  is  this  condition  in  the 
fingera  or  toes,  and  is  frequently  called  polyarthritis  deformans.  Com- 
monly die  distal  and  middle  jouits  of  the  phalanges  are  invaded,  less 
frequently  the  metacarpophalangeal  or  metatarsophalangeal  articu- 
litions.  Great  deformity  and  ankylosis  are  the  rule.  Mixed  infec- 
tion is  ihc  accepted  fact  in  the  last  two  forms. 


3.— Goucieo';ci 

lovett'  notes  the  following  forms  of  joint  lesions:  (1)  Arthralgia 
without  definite  joint  lesions;  (2}  acute  serous  synovitis  with  much 
penortifular  swelling;  (3)  acute  fibrinous  or  plastic  synovitis,  with 
little  effusion;  (4)  chronic  serous  or  purulent  synovitis;  (5)  periarticu- 
lar involvement,  such  as  bursitis  and  tenosynovitis.  Whatever  the 
ctaaiiGcatioii,  aU  forms  ma>'  merge  one  into  the  other,  without  great 
demurkuiion. 

ftpondylarthritis  is  not  an  uncommon  manifestation  of  gonococcal 
disease  of  the  joijits.  Figa.  61  and  62  show  the  a'-ray  photographs  of 
the  author  3  case  of  spondylarthritis  in  whom,  during  a  verj-  severe 
altat'fc  of  gonococcal  urethritis,  the  lower  dorsal  and  entire  lumbar 
spine  and  sacToitiac  joints  became  involved  intensely  and  finally 
Ankylosed.    Tuberculosis  was  eliminated  by  every  known  examina- 
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tion  and  test  and  s\'philis  by  the  absence  of  a  Wassermann  reactioo 
and  all  other  clinical  signs.  The  x-ray  report  by  Dr.  Byron  C.  Daijii^ 
is  as  folloii-s: 

'* Spondylarthritb  or  spondylitis  deformans:  A  late  stage  of  spoo- 
dylarthritis  in  counterdistinction  from  h>'pertrophic  osteoarthritis; 
which  latter  is  characterized  by  spm^  or  lipping  of  the  bodies  of  tk 
vertebrae. 

'*  1.  The  poor  definition  and  lack  of  contrast  in  the  roentgenognm 
is  due  to  the  loss  of  lime  salts,  the  atrophy  of  disease  in  the  vertehne, 
and  is  characteristic  of  the  condition.  The  cartilage  spaces  between 
the  posterior  articular  facets  of  all  the  lumbar  vertebne  are  absent, 
indicating  bony  ankylosis. 

"  2.  The  sacroiliac  region  shows  obliteration  of  the  cartilage  space 
between  the  sacnmi  and  the  ilium,  with  complete  bony  fusion  and  tkc 
same  loss  of  lime  salts  from  atrophy  of  disuse." 

Symptoms. — Ixx*al  and  systemic,  subjective  and  objective,  manifes- 
tations occur.  The  local  subjective  symptoms  are  pain,  heat,  swelling 
and  disability.  The  pain  is  prominent  mostly  in  the  morning,  when, 
after  a  night's  sleep,  the  joints  are  disturbed  by  motion.  It  is  rda- 
tively  least  in  arthralgia  and  synovitis,  and  greatest  in  arthritb  and 
subvarieties.  It  may  be  sharp  and  cutting  or  intense  and  incapacitat- 
ing, leading  to  spasm  of  the  muscles  in  fixation  of  the  joints.  In  the 
old  chronic  cases  the  pain  may  be  discomfort  aroused  to  acute  violence, 
sudden  exertion  or  exposure.  Heat  is  marked  and  proportional  with 
the  severity  of  the  attack,  and  its  recency,  declining  with  the  age  of 
the  case. 

Swelling  is  absent  in  arthralgia,  but  appears  with  synovitis  soIn^ 
times  to  a  gR^at  <legree  and  is  always  present  in  the  acute  or  relapsing 
stages  of  chronic  arthritis.  It  is  represented  by  exudate  into  the 
cavity  of  the  joint  and  congestion  and  edema  of  the  joint  substance 
and  annexa.  In  recent  cases  tension  and  fluctuation  or  *' dance  of 
the  patella"  and  in  oki  cases  thickening  around  the  joint  are  seen. 

Disiibility  is  due  to  pain,  swelling,  adhesion  and  muscular  bpasfl** 
In  arthralgia  the  sharp  neuralgic  pains  in  neuropathic  indiNndiU^*^ 
are  much  complained  of  as  disabling  and  sometimes  become  a  veritable 
neurosis  of  incapacity.  In  hydroarthrosis  the  accumulation  mdJ 
mechanically  prevent  motion,  while  in  arthritis  the  fibrinous  adhe* 
sions  physically  limit  it  and  their  pain  on  tension  reflexly  checks  it 
Bony  ankylosis  speaks  for  itself  as  a  sourc*e  of  disability.  Muscular 
spasm  is  seen  during  the  acute  stages  as  a  refiex  protection  of  the 
invaded  joint,  alike  in  this  as  in  all  other  articular  conditions,  inflam- 
matory or  traumatic. 

The  subjective  systemic  symptoms  are  those  of  absorption.  Th 
patient  has  malaise,  nervous  depression  and  often  irritability.  Codd 
plaint  of  the  atrophy  of  disuse  and  of  the  attendant  reflexes  an 
spasms  is  often  made.  In  arthralgia  these  sjTnptoms  are  less  manife 
and  of  a  higher  grade  in  s^iiovitis  and  still  more  severe  in  arthrosym 
vitis,  arthritis,  osteoarthritis  and  polyarthritis.    Such  a  rule  would  I 
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Dected  because  these  lesions  usually  indicate  absorption  in  ascending 
lounts  and  increasing  activity  of  the  local  complication.  The 
)]ective  systemic  s\'mptoms  simply  verify  the  foregoing  statement 
y'  the  patient,  and  it  will  be  found  that  many  of  them  run  a  low  grade 
f  fever  and  that  a  large  majority  of  the  more  severe  cases  have  a 
xmtive  gonococcal  complement  fixation  test. 

The  local  abjective  symptoms  vary  with  the  stages  of  the  disease, 
[n  the  acute  period  there  are  redness,  swelling  and  edema  of  the  skin 
and  joint,  reflex  fixation,  tenderness  and  pain,  and  in  the  chronic 
periods  there  are  infiltration,  bogginess,  crepitation,  adhesions  and 
ankylosis.  These  sjinptoms  vary  in  degree  and  relation  with  the 
severity  of  the  infection.  They  are  least  in  arthralgia  and  greatest 
in  arthritis,  osteoarthritis  and  polyarthritis.  Atrophy  of  the  muscles 
with  depression  or  exaggeration  of  reflexes  about  the  affected  joint  is 
a  late  manifestation  of  severe  cases.  When  spondylarthritis  occurs 
the  disability  and  other  attendant  svinptoms  are  most  marked.  The 
original  urethritis  and  its  complications  belong  to  the  local  objective 
symptoms. 

The  termination  is  favorable  as  to  life  unless  the  general  infection 
is  so  severe  as  to  lead  to  septicemia  and  death,  in  which  the  arthritis 
becomes,  therefore,  only  a  small  element.  It  is  favorable  or  unfavor- 
able as  to  the  joint  in  accordance  with  the  severity  of  the  lesion.  Full 
recovery  follows  arthralgia,  except  in  the  rare  victims  of  neurosis  or 
of  joints  irritable  to  exposure  and  exertion.  Arthrosynovitis  follows 
the  same  rule,  but  with  greater  tendency  to  nonresistant  joints.  In 
arthritis  and  its  extensions  into  osteoarthritis  and  polyarthritis  defor- 
mans the  permanent  damage  is  great  and  there  is  hardly  any  limit  to 
the  secondary  lameness.  Many  patients  are  seen  who  for  life  must 
endure  the  loss  of  half-function  in  a  number  of  joints.  The  wTiter 
had  a  man  in  whom  50  per  cent,  of  one  elbow,  25  per  cent,  of  the  other 
elbow,  10  per  cent,  of  one  shoulder,  25  per  cent,  of  one  ankle  and  about 
the  same  amount  of  one  hand  were  lost  in  function  for  life. 

As  in  other  forms  of  arthritis,  relapses  are  very  conunon,  frequently 
^der  slight  or  even  unknown  cause. 

piagnosis. — ^The  presence  of  m-ogenital  gonococcal  foci  or  compli- 
cations must  always  be  searched  for  and  studied.    As  already  pointed 
out,  gonococci  have  been  found  in  the  blood  of  many  victims  of  pos- 
terior urethritis  and  its  sequels.     It  is,  on  the  other  hand,  not  neces- 
sary for  septicemia  or  bacteremia  to  be  present  for  arthritis  and  its 
analogues  to  arise.    Careful  bacteriological  research  must  always  be 
exercised  tow^ard  gonococcal  lesions,  and  also  toward  fluid  aspirated 
from  the  affected  joints,  tendon  sheaths  and  the  like,  as  many  authori- 
ties believe  it  is  the  associate  organisms,  notably  the  streptococcus, 
which  render  the  arthritis  possible.     It  is  a  safe  rule  to  say  that  few 
)f  no  locomotory  complications  should   be  recognized  as  indubit- 
bly  gonococcal,  unless  the  organism  has  been  recovered  from  the 
ntecedent  foci,  and  from  the  affected  joints  after  repeated  search 
ad  combined  with  a  positive  gonococcal  fixation  test.    The  history, 
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therefore,  involves  either  hyperacute  or  long-continued  active  c 
urethritis,  both  with  their  appropriate  complications  and  other 
toms  of  absorption.  The  subjective  symptoms  pass  from  those 
urethritis  over  into  those  of  the  systemic  invasion  with  depo 
active  disease  in  the  joints,  chiefly  pain,  spasm,  disability,  fixatio: 
"creaking/'  The  objective  signs  must  detect  the  focus  from  i 
the  disease  proceeds,  its  presence  in  the  joint  by  heat,  redness,  swc 
fluid,  crepitation  and  muscular  rigidity,  and  if  necessary  its  pi 
native  is  shown  by  withdrawing  the  fluid  for  the  laboratory, 
laboratory  investigation  simply  recognizes  the  morphology  and  cu 
characters  of  the  recovered  organism.  Examination  of  the  bloo 
the  gonococcal  complement  fixation  test  is  almost  always  posi 
Treatment  aids  the  diagnosis  in  the  point  that  very  rapid  subsid 
of  the  synovial  inflammation  upon  surgical  or  other  treatment 
focus  of  gonococcal  infection  proves  the  connection  between  the 
lesions. 

Keyes^  gives  the  following  table  of  distinction  between  con 
and  gonococcal  urethritis. 


TABLE   OF  DIFFERENTIAL  DIAGNOSIS  BETWEEN  GONOCOCCAL  A 

SIMPLE   RHEUMATISM. 


Gonococcal  Rheumatism. 

1.  Cause:  gonorrhea.  No  influence  of 
cold  in  the  production  of  the  rheumatism. 

2.  Very  rarely  observed  in  women. 

3.  Nonfebrile,  or  much  less  so  than 
simple  rheimiatism.  Even  in  acute  cases 
reaction  never  attains  the  habitual  in- 
tensity of  rheumatic  fever. 

4.  S^'mptoms  habitually  limited  to  a 
small  number  of  joints.  The  affection 
never  becomes  general  to  the  same  extent 
as  does  simple  rheumatism. 

5.  Less  movable  than  simple  rheuma- 
tism, going  from  one  joint  to  another  loss 
quickly.  No  delitescence ;  no  real  jumping 
from  one  joint  to  another. 

6.  Local  pains  generally  moderate, 
always  less  than  in  simple  rheumatism; 
sometimes  remarkcdly  indolent. 

7.  Frequently  a  tendency  to  hydrar- 
throsis following  the  acute  fluxion. 

8.  No  sweating. 

9.  Urine  not  modified. 

10.  Blood  not  furnishing  a  marked 
buffy  coat. 

11.  Cardiac  complications  exceptional. 

12.  Frequent  coincidence  with  a  special 
ophthalmia,  inflammation  of  the  synovial 
sheaths  of  the  tendons,  inflammation  of 
the  bursa,  etc.  The  latter  localities  may 
be  exclusively  implicated. 

13.  Relapse  in  the  course  of  successive 
gonorrheas  very  frequent. 


Simple  Rheumatism. 

1.  No  etiological  relation  wi 
state  of  the  urethra.  Habitual 
cold,  inheritance,  rheumatic  diathe 

2.  Common  in  the  female,  al 
less  frequent  in  the  male. 

3.  Reactional  phenomena  muc 
intense  and  prolonged  than  in  gpi 
rheumatism. 

4.  Symptoms  usually  involve 
ber  of  the  articulations;  sometime 
all  of  them. 

5.  Symptoms:  movable,  amb 
fluxions;  rapid  delitescence,  j 
from  one  joint  to  another. 

• 

6.  Pains  always  rather  intensi 
times  excessive,  disappearing  less 
than  those  of  gonorrheal  rheums 

7.  Little  or  ^o  tendency  to  ( 
tive  hydrarthrosis. 

8.  Abundant  sweats,  conatit 
symptom  almost  essential  to  the  i 

9.  Urine  specially  modified. 

10.  Blood  forming  a  firm,  concf 
with  buffy  coat. 

11.  Cardiac  complications  freq 

12.  Acute  rheumatism  does  no 
the  eye;  the  burace  escape,  as  do 
the  sheaths  of  the  tendons. 


13.  Relapse  frequent,  but  alwa] 
pendent  of  the  state  of  the  ureth 


^  Genito-urinary  Diseases,  1905,  p.  55. 


10,  Gmunvical  oomplenient  fiiatioQ  ti 
17.  Cflmiition  of  I^iulIh  or  teeth  nof 


Tbc  author  would  add  four  other  distinctioos; 

!4,  GunoDocct  in  urethral  discharge  or  14.  No 

■mool   vesoular    secretiuns.  somatjmea 
ID  ibo  uritio  m  males  and  ia  the  vulvo- 
tit'i'l  glunrfs.  <Hil-de-aac  of  the  vagina, 
nrrii  uteri  ind  also  urine  of  womca. 
U.  Aipinlioii  of  joint  rrequcntly  re-  15.  No  goDouot'oi  in  Quid  of  joiDt. 

IS.  GntioDoccal   uomploment    fixation 

17.  Toosila  or    teeth  often  source  of 
(KWr,  infection. 

Tnitnunt  of  Arthritis,  Periartbritis,  Myositis,  Bursitis  and  Chondritis.— 
In  these  important  conditions  the  prophylaxis  is  preeminently  proper 
amiictive  attention  to  the  urethritis  and  its  complications,  notably  in 
the  proatate  and  the  seminal  vesicles,  which  should  receive  regular 
ewimiiiations  during  a  posterior  urethritis  for  detection  for  the  earliest 
onset  of  disease.  Cautiousinstnimentation,  avoidance  of  all  traumatism 
imi  selection  of  conser\'ative  methods  of  treatment  of  urethritis  and 
tW  cotn plications  all  belong  to  prevention  of  systemic  invasion  and 
wconikrj-  sjnovial  complications,  because  any  injury  of  the  mucosa 
during  active  infection  is  a  wide-open  portal  of  absorption.  Abortion 
isnilhutactiveandpropertreatmentof  a  joint  or  tendon  sheath  at  the 
first  sip  may  practically  prevent  extension. 

Curatite  TrmtmenL — Curative  treatment  respects  the  findings  of 
wth  pathology  and  symptomatology.  The  pathological  indications 
oust  confine  tlie  infiainmation  to  the  serous  and  delimit  it  from  the 
purulent  type  and  in  addition  prevent,  if  possible,  more  than  a  true 
>Jl»ntis  in  contrast  with  panarthritis  or  pantenos.vnovitis  with 
wcrauiary  adhedons  and  sometimes  ankylosis.  In  short,  the  lesions  are 
fwtiieted  to  the  temporary  and  excluded  from  tlie  permanent  tj^e. 
The  symptomatic  indications  maintain  and  relieve  the  mild  as  con- 
'rastfdwith  the  severe  symptoms  and  decrease  tlie  pain,  spasm  and 
Mfarthrosis  and  the  systemic  absorption  and  sjTnptoms  which  denote 
f^iiliniied  act  ivity  of  tlie  antecedent  focus.  Prompt  resolution  is  stimu- 
lated bstead  of  delayed  recovery  and  above  all  the  sjinptoms  and 
Wfctliin  of  tlie  primarj'  focus  must  be  relieved  after  the  methods 
^'fesiiy  described  imder  each  head. 

The  management  secures  the  benefit  of  cleanliness,  asepsis  and  anti- 
f^is  b  good  hygiene  and  the  great  essential  is  rest  in  bed  to  abate  the 
"""Humiation  as  a  whole  and  splinting  of  the  parts  to  soothe  the  pain, 
?l*iin  and  local  inflammation.  Exercise  is  forbidden  until  the  process 
^  terminated  anr  1,  as  in  ordinary  rheumatism  and  gout,  selected  diet  and 
■  r'^  ■•*  necessary  although  of  comparatively  less  value.  Nursing  at 
**^  during  the  acute  period  had  best  be  special  and  even  later  when 
***SBge  and  other  physical  means  are  usfefid. 

The  physical  measures  are  among  the  most  important  and  selected 
?^*oeding  to  stage  of  the  disease,  Massage  is  for  the  chronic  period  and 
^JT)s  the  muscles  in  health,  prevents  their  atony  and  even  atrophy  as  a 
^'''stitule  for  voluntary  exercise.    Various  ointments  may  be  applied 
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during  the  massage,  of  which  salicylic  acid  (2  to  4  per  cent.),  icht 
and  iodoform  are  examples.  Passive  motion  of  the  joints  as  pa 
the  massage  beginning  with  slight  and  adding  increasing  AegKk 
necessary  and  in  severe  cases  mechanical  treatment  with  the  var 
vibratory  and  manipulating  machines  is  excellent.  Hydrother 
employs  moist  heat  or  cold.  Hot  fomentations,  poultices  and  douc 
are  comforting  and  counterirritant  and  antiseptic  wet  dressings  ma} 
combined  with  them.  Cold  succeeds  when  heat  may  fail  and  may 
employed  with  the  ice-bag  or  the  cold-water  coil.  In  the  reoov 
period  when  absorption  and  elimination  are  indicated  hot,  general  i 
Turkish  baths  are  of  value.  Baking  the  affected  member  in  a  w 
designed  and  operated  hot-air  apparatus  is  very  efficient  and  Bi 
hyperemic  method  applied  for  at  least  thirty  minutes  two  or  th 
times  a  day  is  a  prized  adjuvant.  Strapping  for  support  and  unifo 
pressure  is  in  the  later  stages  comforting  and  strengthening. 

The  heliotherapy  consists  in  applying  a  500  c.  p.  lamp  to  the  aifec 
joints  and  their  annexa  for  from  fifteen  to  thirty  minutes  several  th 
a  day  as  a  decongestant  and  counterirritant.  So  strong  a  lamp  m 
never  be  at  rest  but  always  in  motion,  waving  back  and  forth  over 
skin.    Intense  redness  without  blister  is  sought. 

The  electrotherapy  may  be  the  hot-coil  applied  to  the  affected  j( 
for  the  indications  of  thermic  action  or  preferably  diathermy  is  appl 
daily  in  the  manner  previously  described  under  septicemia, 
stiffened  joints  the  indirect  static  spark  is  generously  and  persistei 
applied  at  first  daily,  then  three  times  a  week. 

The  medicinal  measures  treat  the  antecedent  point  of  gonoctx 
absorption  along  recognized  and  already  described  lines  and  by  syste 
application  any  and  all  standard  antirhemnatic  medicines  may 
administered — always  up  to  physiologic  action  and  without  disturl: 
the  general  nutrition  of  the  patient.  ^Vhile  relatively  of  less  valui 
gonococcal  artliritis  than  in  other  forms  perseverance,  full  do 
changes  and  combinations  in  selection  often  produce  results, 
indications  are  catharsis  with  salines,  diaphoresis  with  aspirin,  urin 
antisepsis  with  boric  acid,  biborate  of  soda,  benzoic  acid,  benzoat< 
soda,  or  hexamethylenamin,  alteration  with  iodide  of  potash  and  n 
cury,  and  support  with  quinine,  strychnine  and  iron.  The  best  ai 
rhemnatics  are  oil  of  wintergreen,  colchicum,  salicylate  of  soda  i 
salicylic  acid  combined  with  bicarbonate  of  soda.  Alkaline  nmw 
waters,  such  as  French  Vichy,  freely  taken  are  very  good. 

By  local  application  during  the  fomentations  and  bakings  couni 
irritation  may  be  employed,  with  oil  of  wintergreen,  turpenti 
guaiacol  and  eucaljT)tus.  Iodine  may  be  painted  on  or  administer 
ointment.  Other  salves  are  20  to  50  per  cent,  ichthyol  and  iodofo 
Blisters  from  the  actual  cauten%  strong  iodine  and  cantharides,  \ 
open  by  strong  salves  may  be  used  but  incur  the  risk  of  celliditis  thrc 
the  break  in  the  skin.  Intense  counterirritation  may  be  employee 
"stripping"  the  joint  with  the  actual  cautery'  without  blisters.  Ii 
tion  of  bursee  with  a  few  drops  of  pure  carbolic  acid  has  been  trie 
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sacs  not  related  to  joints,  such  as  the  bursse  beneath  the  tendon  of 
XchiUes. 

Senimtherapy  appears  to  give  its  greatest  success  in  s>Tiovial  compli- 
cations and  its  methods  are  detailed  in  the  following  paragraphs. 
Autogenous  or  heterogeneous  serums  and  bacterins  may  be  tried 
lAth  favor  toward  the  former  unless  they  fail  and  among  the  latter 
toward  the  mixed  or  associated  bacterins,  such  as  Van  (^ott*s.  The 
secret  of  success  is  regular  periods  of  administration,  slowly  ascend- 
mg  doses,  no  negative  phase  or  other  severe  reaction  and  rather  large 
dwes  toward  the  end  of  the  course  with  proper  respites  between  courses. 
The  treatment  may  be  laid  do^Ti  according  to  the  chart  described  in 
laterpages  of  this  chapter.  The  chronic  and  subacute  periods  are  better 
than  the  acute  on  account  of  the  likelihood  of  negative  phase  with 
increased  sjTuptoms.    Bacterins  are  better  than  serums. 

The  surgical  measures  are  nonoperative  and  operative.  Support  of 
the  part  with  splints  and  casts  introduced  nonoperative  procedures 
associated  with  wet  dressings — antiseptic,  such  as  aluminmn  acetate, 
or  sedative,  such  as  lead  and  opium  wash.  Leeches  will  decongest. 
Operative  technic  is  based  on  incision,  evacuation,  cleansing  and  suture 
of  joint,  tendon  sheath  or  bursse  with  the  tendency  of  opening  the  part 
as  little  as  possible  on  the  principle  of  Scriba/  whose  operation  consists 
of  entering  the  joint  with  two  small  trochars  and  canimlse  at  opposite 
sides  to  permit  through  and  through  irrigation  first  with  a  cleansing 
fluid  followed  by  hot  bichloride  of  mercury  1  to  5000  until  all  pus  is 
removed.  The  wounds  by  the  trochars  are  stitched  up  and  a  dressing 
and  splint  applied.  The  knee  is  the  best  joint  for  this  treatment.  Resec- 
tion of  the  joint  and  removal  of  the  tendon  sheath  are  reserved  for  the 
oldest  and  most  marked  cases. 

J.  Seriba  gives  a  series  of  cases,  of  which  one  was  suppuration  of  the 
knee  with  gonorrhea  of  four  weeks'  standing.  This  was  not  a  mere 
coincidence  as  the  patient  suffered  from  "  acute  articular  rheumatism." 
Double  incision  on  each  side  of  the  patella  and  irrigation  with  5  per  cent, 
phenol  were  carried  out.  This  procedure  was  years  before  Neisser 
demonstrated  the  gonococcus.  This  case  seems  to  be  one  of  the  first 
(f  not  the  first  application  of  double  opening  and  irrigation  of  the  knee- 
jomt  in  gonococcal  arthritis.  The  credit  of  this  procedure  to  Keyes, 
*8  is  made  in  Watson  and  Cunningham's  work,  Diseases  and  Surgery 
o/  the  Genito-urirmry  Systemy  1908,  p.  72,  is  stated  by  E.  L.  Keyes,  Jr., 
^  a  personal  conununication  to  the  author  to  be  an  error  and  the 
Method  to  be  one  which  he  himself  has  never  employed. 

^fUrtreatment — Immediate  aftertreatment  demands  cure  of  the 
Ij^thritis.  Its  relief  may  antedate  that  of  the  sjTiovial  complications. 
Restoration  of  the  synovial  membrane  and  elements  of  the  joint  to 
fne  nearest  possible  normal  condition  is  the  standard.  Gradual 
^crease  in  passive  motion  followed  by  mild  and  the  increasing  volun- 
^fy  exercise.     Adhesions  should  be  gradually  broken  up  by  this 

/Ueber  die  Qonarthrotomie  und  ihre  Indikationen,  etc.,  Berl.  klin.  Wcbnschr.,  1877, 
«v,6i0. 


» 
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process  or  under  ether  an  effort  to  continue  normal  metabolism 
tinned  with  proper  diet,  habits  and  drinks.  Alkaline  mineral  w 
are  of  great  value.  Operative  cases  receive  standard  and  approp 
care  and  every  patient  should  avoid  exposure  to  cold,  wet,  st 
injury  and  overexertion,  because  s>'novial  membranes  once  infe 
are  very  susceptible  to  relapse  or  attacks  of  simple  inflammation  1 
such  causes. 

The  remote  aftertreatment  comprises  general  common  sense 
ceming  the  health,  strength  and  resistance  of  the  patient  and  al 
all  absolute  avoidance  of  fresh  gonococcal  infection  because  sucl 
incident  would  almost  be  sure  to  be  followed  by  absorption  and  rene 
arthritis.    The  so-called  rheumatic  diathesis  should  receive  atteni 

Cure, — Cure,  pathologically,  in  mild  cases  is  probably  absolute 
in  severe  infection  restricted  and  limited  according  to  essential  dest 
tion  of  elements  of  joint,  tendon  sheath  or  bursa.  Symptomatic 
there  should  be  no  pain,  fluid,  crepitation  or  adhesions  and  full  or  ne 
full  function  and  bacteriologically  the  gonococcus  must  be  absent  in 
antecedent  urethral  focus  and  in  the  s\Tiovia. 


COMPUCATIONS  OF  NONGONOCOCCAL  ACUTE  UBETHBIB 

Classification. — ^There  is  a  close  similarity  between  these  comp 
tions  and  those  of  gonococcal  anterior  and  posterior  urethritis.  T 
is,  therefore,  a  m-ogenital  group  in  which  the  lesions  affect  the  or; 
of  the  sexual  and  the  urinary  systems,  so  that  both  the  genital  i 
and  m-inary  forms  are  recognized.  In  most  of  the  nongonocc 
infections,  however,  the  urinary  organs  are  much  less  frequc 
affected,  either  by  the  initial  lesion  or  by  its  complications, 
chief  exception  is  the  suppurative  conditions.  A  systemic  grou 
also  recognized  in  which  the  organs  of  the  extraurogenital  systems 
involved.  The  much  less  severe  character  of  the  nongonococcal  m 
festations  makes  such  complications  extremely  rare;  but  it  is  we 
bear  these  facts  in  mind.  The  rarity  of  all  these  conditions  is 
reason  for  their  very  brief  treatment  in  this  work. 

Varieties. — Varieties  as  given  in  the  clinical  section  are  traumi 
catarrhal,  diathetic,  eruptive,  pyogenic,  syphilitic  and  chancro; 
Each  of  these  is  important  but  the  general  principle  of  treatment 
closely  that  of  gonococcal  complications  that  such  principle  Is  assu 
in  the  following  paragraphs  and  only  differences  and  distinctions  nc 

Significance. — Significance,  in  general,  is  chiefly  minor  except 
syphilitic  because  this  is  essentially  a  systemic  disease,  and  cl 
croidal  because  it  often  leads  to  operation  on  the  glands  of  the  gi 
and  pyogenic  because  it  may  be  as  vicious  as  the  gonococcal  con 
cations.  The  pyogenic,  therefore,  closely  resembles  the  gonow 
in  severity  and  character  while  catarrhal  does  so  in  type  but  Ic 
intensity,  although  its  duration  and  intractability  often  suggest 
gonococcus.    Traumatic,  diathetic  and  eruptive,  may  be  nonbactc 
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isist  in  urethritis  alone  and  often  have  no  complications,  in  which 
.ture  catarrhal  lesions  share.  Traumatic  inflammation  of  the 
^thra  may  induce  epididymoorchitis  and  cystitis  or  make  anterior 
sease  posterior.  As  previously  stated  in  the  clinical  section,  minor 
mplications  invade  the  foreskin  alone  or  the  mucosa  of  the  urethra 
9ne,  whereas  major  complications  compromise  the  sexiial  glands  and 
e  organs  of  the  urinary  system  or  the  general  system. 
Minor  complications  are  therefore  classified:  (1)  Phimosis;  (2) 
tfaphimosis;  (3)  balanitis;  (4)  posthitis;  (5)  balanoposthitis,  which 
ay  occur  in  any  of  the  nongonococcal  forms  of  infection;  (6)  foUi- 
ditis  seen  chiefly  in  the  catarrhal  and  pyogenic;  (7)  lymphangitis; 
)  l}inphadenitis  developing  rarely  in  the  catarrhal,  more  frequently 
the  pyogenic  and  invariably  in  the  s>T)hilitic  and  chancroidal  lesions. 
Their  treatment,  in  general,  is  the  same  as  that  for  the  gonococcal 
amplications  modified  to  meet  particular  conditions.  The  removal 
the  cause  is  essential  in  traiunatic,  so  that  solutions  too  hot  or  too 
•ncentrated  and  instruments  too  large,  rusty  or  imperfect,  and  their 
)plication  too  violent  are  instantly  stopped.  Care  of  the  health  and 
Idition  to  resistance  are  required  in  catarrhal,  diathetic  and  eruptive 
nns.  Catarrhs  elsewhere  in  the  body  are  often  keys  of  the  problem 
A  attacks  of  glycosuria  and  uric  acid  poisoning  should  be  abated  as 
irt  of  the  treatment  of  the  complications.  Surgical  dressings  are 
quired  in  chancroidal  and  s>T)hilitic  manifestations,  to  which  may  be 
Wed  incision  of  the  glands  in  the  groin  for  abscess  and  active  anti- 
philitic  systemic  treatment.  Pyogenic  complications  require  the  full 
ftnagement  and  all  the  measures  prescribed  for  gonococcal,  because 
cept  for  the  infecting  organisms  there  is  no  definite  distinction 
tween  the  two. 

Major  complications  in  the  sexual  forms  include  these  classes: 
)wperitis,  prostatitis,  seminal  vesiculitis,  epididymoorchitis  and 
niculitis  and  in  the  urinary  forms  urethrocystitis,  cystitis,  urethritis, 
elitis  and  pyelonephritis. 

The  cowi)erites  are  reserved  for  the  catarrhal  rarely  and  the  pyogenic 
!ry  commonly,  and  prostatitis  is  occasional  in  traxmiatic,  more  usual 
catarrhal  and  still  more  common  in  the  pyogenic.  Seminal  vesi- 
Jitis  is  produced  only  by  the  pyogenic,  to  which  is  added  epididymo- 
chitis,  which  may  also  be  syphilitic.  The  urinary  forms  are  seen  in 
ascending  order  of  frequency  in  the  pyogenic,  catarrhal  and  syphilitic 
'Diplications.  Careful  distinction  must  be  drawn  between  the 
^tairhs,  which  are  the  terminal  stage  of  other  complications  and  the 
itarrhs  which  originating  as  such  in  the  i^ethra  extend  into  the 
mexa  or  upward  along  the  m-inary  tract. 

Tfoatment  in  general  means  that  all  these  complications  deviate  but 
We  from  the  methods  and  measures  set  down  for  those  of  gonococcal 
^  on  the  ground  that  the  pyogenic  germs  are  the  prevailing  infec- 
o^«  In  particular  the  surgery  of  these  cases  is  in  no  wise  different, 
atanrhal  forms  require  combat  of  this  peculiar  weakness  by  sustain- 
*  the  health  and  restoring  low-grade  bodily  strength  and  syphilis 
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requires  active  measures  with  mercury,  iodides,  the  newer  arsenical 
preparations,  general  support  and  hygiene. 

Cure,  pathologically'^  in  full  restoration  of  the  parts  may  be  possible 
in  the  milder  lesions,  such  as  traumatic,  catarrhal,  diathetic  and  erup- 
tive, but  it  is  not  possible  in  more  destructive  pyogenic,  syphilitic  and 
chancroidal  disease.  Symptomatically,  however,  relief  from  suffering 
and  symptoms  is  usually  attained  except  in  the  more  profound  pyo- 
genic disease  and  bacteriological  eradications  of  organisms  and  i>^ef 
from  the  positive  signs  in  the  blood  test  are  the  measures  of  good 
results. 


CHAPTER  IV. 

CHRONIC  URETHRITIS. 

Greneral  Clinical  Features.— Definition  and  General  Principles. — 
Chronic  inflammation  of  the  urethra  at  any  point  and  due  to  any  cause 
may  properly  be  described  as  chronic  urethritis,  a  condition  in  which 
the  lesions  are  either  more  or  less  stationary  with  relapses,  or  slowly 
progressive  with  exacerbations.  It  is  rather  well  to  fix  this  general 
conception  in  the  mind  and  then  to  distinguish  each  important  kind 
as  to  symptoms,  diagnosis  and  treatment. 

Varieties.— As  already  stated  the  clinical  forms  are  stationary  with 
relapses  and  progressive  with  exacerbation.  Cure  is  possible  in  each 
type,  but  usually  the  mucosa  is  permanently  changed  in  various  ways 
and  degrees  which  are  sequels  and  will  be  so  described  in  this  work. 

As  to  location  and  extension,  there  are  recognized  anterior  and 
posterior,  anteroposterior  or  general  and  localized,  that  is,  confined  to 
definite  single  or  multiple  points  either  the  anterior  or  the  posterior 
portions  of  the  canal  or  both. 

As  to  cause,  nonbacterial  and  bacterial,  of  which  the  latter  is  practi- 
cally the  only  form  of  clinical  importance,  unless  one  regards  the 
relapses  of  catarrhal  urethritis  seen  in  many  patients  for  a  few  days 
after  instnmientation  as  examples  of  chronic  disease. 

The  varieties  of  nonbacterial  chronic  urethritis,  according  to  exci- 
tants, are  the  same  as  those  seen  in  acute  manifestations,  but  rest  on 
a  chronic  diathesis,  by  which  comparatively  simple  factors  may  lead 
to  long-continued  lesions:  (1)  Traumatisms,  thermal  from  too  hot  or 
too  cold  irrigations,  chemical  from  too  concentrated  applications, 
mechanical  from  too  rough  introduction  or  defective  forms  and  kinds 
of  instrument;  (2)  medicinal,  from  drugs  irritant  after  internal  admin- 
istration, such  as  balsams,  cantharides,  alcohol  and  tiu^entine  and 
after  eating  such  vegetables  as  asparagus,  rhubarb,  tomatoes,  straw- 
berries and  the  like;  (3)  physical,  from  the  use  of  instruments  too  hot 
or  too  cold,  with  rough  surfaces  and  faulty  introduction. 

Traumatism  may  involve  any  healthy  mucosa,  but  is  most  potent 
in  the  unhealthy  cases  and  rests  on  the  use  of  rough,  rusty  or  ragged 
instruments  as  well  as  unskilled  and  forceful  manipulation.  The 
ofiFense  of  an  indwelling  catheter  is  a  familiar  traumatism;  and  in  this 
class  belong  masturbation  and  sexual  excitement  without  coitus. 
Caution  should  always  be  exercised  to  pass  smooth  instruments  and 
with  gentleness,  never  to  use  applications  of  extremes  of  temperature 
or  concentration,  and  never  to  repeat  treatment  at  intervals  too 
short  for  a  recovery  period. 
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Of  bacterial  urethritis,  nongonococcal  and  gonococcal  varieties  m 
seen,  of  which  the  former  have  the  same  general  but  far  more  mild 
featiu-es  than  the  latter,  so  that  the  latter  may  be  regarded  as  fumifc- 
ing  the  type  for  all  the  others  in  the  clinical  manifestation.  Chroni? 
suppurative  nongonococcal  i^ethritis  may  duplicate  the  ravages  rf 
the  gonococcus,  but  is  rare  and  needs  no  separate  discussion,  exayt 
to  note  that  the  pyogenic  organisms  alone  are  present. 

The  varieties  of  bacterial  chronic  urethritis,  according  to  the  excit- 
ing organism,  duplicate  those  given  in  the  list  of  causes  of  bacterial 
nongonococcal  acute  urethritis,  but  may  be  repeated  here:  MicKh 
coccus  catarrhs  lis  in  true  catarrhal  forms,  the  Treponema  pallidum 
in  syphilitic  t>T)es,  the  bacillus  of  Ducrey  in  chancroidal  mvasionSi 
and  the  ordinary  pyogenic  organisms  in  simple  pus  cases.  Bacillus  ooE 
communis  being  often  seen.  Bacteria  are  doubtless  a  factor  in  the 
majority  of  cases,  hence  the  importance  of  bacterial  investigation. 

1.  GONOCOCCAL  CHRONIC  UBETHRITIS. 

Significance. — As  in  acute  urethritis,  gonococcal  infection  will  be 
taken  as  the  type  and  its  two  varieties  of  anterior  and  posterior  wiB 
be  considered  together. 

Anterior  and  Posterior  Gonococcal  Chronic  Urefhixtis. 

Occurrence  and  Significance. — ^The  general  characters  of  gonococcal 
infection  in  the  urethra  render  the  tendency  to  persistence  of  the  prO' 
cess  both  active  and  great.  It  may  be  safely  said  that  few  cases  ai* 
seen  without  more  or  less  protracted  subacute  or  terminal  stages^ 
although  true  chronic  disease  may  not  ensue.  This  fact  is  true  in 
both  anterior,  posterior  and  anteroposterior  infections.  It  is  prob- 
able that  chronicity  is  most  common  in  the  posterior  urethra,  although 
in  older  wTiters  this  lesion  was  more  or  less  doubted. 

The  significance  of  truly  chronic  gonococcal  infection  in  both  sexes 
is  that  many  of  its  lesions  provoke  little  or  no  subjective  attention, 
invite  indifference  and  neglect  and  thus  lead  to  infection  of  the  opposite 
sex  in  the  marriage-bed.  There  is  practically  no  difference  between 
the  dangers  which  the  one  sex  may  offer  the  other  in  these  drcum- 
stances. 

Etiology. — ^The  fact  that  gonococcal  infection  of  the  mucosa  is  not » 
superficial  catarrh,  but  a  vicious,  penetrating,  infiltrating  suppurationi 
is  now  fully  established  through  its  characters  of  exfoliation,  infilti*" 
tion,   ulceration,   purulence,   complications  and  chronic  tendencies 
This  pathogenic  nature  of  the  process  is  the  essential  or  exciting  cau9^ 
Among  the  predisposing  factors  are  the  ignorance  and  indiscretion  ^* 
patients  and  errors  in  diagnosis  and  treatment.    The  victims  sP 
negligent  and  indifferent  in  their  management,  heedless  of  wamiPl 
as  to  the  character  of  the  disease  and  sometimes  even  vicious  in  tb 
ices  taken  of  infecting  the  innocent.    Their  occupation  is  oftci 
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ai  offense  to  the  inflammation.  One  of  the  worst  cases  the  writer 
tias  ever  seen  was  in  a  raihoad  brakeman  whose  occupation  aided  the 
disease  m  wide  extension.  Indiscretions  are  also  common  during  the 
most  treacherous  and  imcertain  period — ^that  of  the  decline.  Excesses 
in  alcohol,  diet  and  sexual  relations  are  not  imcommon.  Thus  from 
the  patient  little  or  no  cooperation  is  obtained. 

&rors  in  diagnosis,  which  are  commonly  those  of  failure  to  search 
for  the  gonococcus  by  smear  and  cultiu^  and  for  absorption  by  the 
cmplement  fixation  test,  are  largely  responsible  for  many  Unciu'ed 
case3,  as  treatment  is  prematurely  discontinued  even  by  the  physician. 
Unduly  frequent  treatment  by  patient  and  physician,  with  concen- 
trated solutions,  improper  instruments  and  the  like,  tends  to  augment 
the  natiu'al  tendency  of  the  disease  to  penetrate,  become  chronic 
and  complicated,  by  repeatedly  adding  to  the  infection  the  element 
of  thennic,  chemical  or  physical  trauma,  with  secondary  catarrhal 
inflammation. 

A  most  important  element  is  poor  resistance  of  the  patient  to  all 

ordinary  diseases  which,  instead  of  ending  quickly  and  fully,  are  apt 

;.    to  be  protracted  into  long  periods.    Questions  concerning  his  general 

'    resisting  powers  should  always  be  asked  the  patient  as  an  element  in 

'     prognosis. 

A  minute  subdivision  of  causes  of  so  important  a  condition  as 
chronic  urethritis  cannot  well  be  inclusive  and  exclusive,  because  fac- 
tors in  some  instances  are  predisposing  and  systemic,  but  in  others 
exciting  and  local.  As  a  ride  the  same  factors  are  at  work  in  both 
the  nongonococcal  and  gonococcal  disease  in  producing  a  tendency 
to  chronicity.  The  predisposing  systemic  factors  are,  as  in  acute 
nretbitis,  low  vitality,  semi-invalidism  and  acute  or  chronic  alcoholism. 
Conditions  producing  hyperacid,  alkaline  or  crystalline  urine,  such 
«s  gout,  rhemnatism,  diabetes  and  lithiasis,  constituting  the  so-called 
diathetic  m^thritis,  are  also  important  in  the  presence  of  gonococcal 
invasion.  Tuberculosis  is  a  factor  in  depreciating  the  health  and 
strength,  as  also  are  unhealthful  occupations. 

Predisposing  local  factors  are  a  mucosa  vulnerable  by  previous 
attacks,  even  of  noninfective  urethritis  or  by  injury  or  any  other 
dement  tending  to  leave  permanent  damage  locally.  Periurethral 
disease,  as  hypertrophy  of  the  prostate  in  the  male  and  in  the  female 
iiterine  di^lacement,  laceration  and  deformity,  are  poor  grounds  of 
cure  in  acute  gonococcal  infection  and  directly  invite  the  chronic 
forms.  A  more  full  d^iscussion  of  the  influence  of  all  these  factors  is 
given  in  the  Chapter  on  Acute  Urethritis  on  page  19. 

The  bacteriological  causes  are  familiar,  being  chiefly  the  gonococcus 
^  secondarily  its  usual  allies,  as  fully  discussed  under  Gonococcal 
Acute  Urethritis  and  its  Etiology  on  page21 . 

Pathology. — Gonococcal  chronic  urethritis  is  never  primary  but 
always  secondary  to  one  or  more  acute  infections.  In  general  patho- 
K^esis,  like  the  acute  manifestations  of  this  infection,  the  anterior 
wrf  posterior  forms  differ  from  each  other  chiefly  in  respect  to  tiievt 
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• 

permanent  lesions.  The  essence  of  the  process  is  gonococcal  infec 
of  the  mucosa,  with  or  without  complicating  deposits,  in  the  gla 
and  organs  inunediately  associated  with  the  urethra.  The  inflami 
tion  is  of  two  forms:  (1)  chronic,  persistent  and  stationary;  and 
chronic  and  slowly  progressive.  Both  may  be  subject  to  exaoer 
tions  and  are  at  the  basis  either  of  suppurative  and  catarrhal  inflami 
tions,  more  or  less  associated  in  the  marked  cases,  or  catarrhal  alo 
after  the  suppuration  has  subsided  in  the  milder  cases.  There  a 
therefore,  cell  proliferation  in  the  deeper  layers  and  desquamation 
the  cylindrical  epithelium  in  the  superficial  layers,  with  a  tender 
toward  recovery  and  substitution  of  squamous  for  cylindrical  ce 
The  regeneration  may  never  be  complete,  so  that  a  kind  of  vam 
balance  is  present  between  the  loss  arid  the  restoration  of  the  lini 
cells.  This  same  type  of  process  is  present  whether  the  mucosa 
of  the  urethra,  its  mucous  glands  and  the  prostate  in  the  male  or 
the  urethra,  vagina  and  uterus  in  the  female.  The  gonococci  beco 
buried  in  the  depths  of  the  epithelium  along  the  iffethra,  in  the  muc( 
crypts  and  in  the  glands,  where  they  may  persist  for  years  withi 
great  inconvenience  to  the  patient,  but  with  danger  of  infection  of  i 
opposite  sex. 

The  tissues  involved,  therefore,  are  the  mucosa  in  all  its  layers, ' 
submucosa  and  not  infrequently  tissues  beyond  this  structure,  and 
in  one  or  more  of  the  foregoing  processes.  To  these  should  be  ad( 
the  small  mucous  glands,  both  simple  and  compoimd,  and  such  o 
lying  structures  as  the  glands  of  Cow^jer,  the  prostate,  the  testic 
tihe  vasa  deferentia  and  the  like. 

The  temporary  lesions  are  found  only  in  the  catarrhal  forms,  fr 
which  full  recovery  may  be  had,  whether  associated  with  the  chro 
suppm-ative  foci  without  recovery  or  essentially  catarrhal  after 
suppiu-ation  has  ceased.  They  are  t>T)ified  by  stratification,  in 
tration,  desquamation,  superficial  ulceration  and  catarrhal  exudi 
The  stages  are  stratification  of  the  cylindrical  epithelium  up  to  nu 
layers,  even  a  half-dozen  wherever  the  mucosa  occurs  along 
urethra  and  in  its  glands.  Then  the  other  processes  occur  and  ind 
the  permanent  changes  in  the  same  distribution.  The  desquamat 
and  ulceration  become  deeper,  pavement  epithelium  replaces 
upper  layer  of  the  cylindrical  cells,  the  infiltration  augments  an( 
certain  amount  of  dryness  and  elasticity  occurs,  resembling  the  s 
and  possessing  decreased  permeative  and  absorptive  powers,  tl 
rendering  local  treatment  less  eflScient.  Such  changes  of  cylindri 
to  pavement  cells  probably  always  occurs  in  fully  established  sev 
disease,  with  true  chronic  termination.  The  mucous  glands  ab 
such  a  focus  take  on  exaggerated  activity  in  compensation  for 
dryness  and  thus  lead  to  chronic  uninfecting  catarrhal  discbai 
which  may  never  be  corrected,  and  had,  in  fact,  best  be  left  untres 
as  it  is  beneficial.  The  deeper  ulcers  and  infiltrations  may  resul 
cicatrices  and  thickenings,  followed  by  retraction,  with  deformity 
the  course  and  caliber  of  the  urethra  or  in  exuberant  granulat 
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tnd  polypi.    By  exactly  the  same  steps  the  mucosal  glands  are  altered, 

wne  are  destroyed  and  others  hypertrophied  with  chronic  discharge. 

The  loss  of  mucosa  followed  by  cicatrix  and  infiltration,  and  then  by 

drformity  in  coiu-se  and  caliber,  is  the  basis  of  organic  strictiu-e  of  the 

tsethra. 

Tfe  associated  lesions  are  chiefly  those  induced  by  the  organisms  of 
complicating  infections,  as  stated  in  the  discussion  of  Acute  Urethritis 
on  page  82,  or  those  of  the  diathesis  promoting  the  chronic  disease. 
The  complicating  lesions  are  those  of  the  organism  involved  in  this 
process,  too  mmierous  for  full  discussion  when  one  bears  in  mind  that 
the  pathogenesis  is  identical  wherever  the  gonococcus  and  its  allies 
penetrate. 

In  the  pathology  of  the  anterior  m^thra  special  glandular  structures 
require  attention  and  study. 

It  is  well  to  note  rather  fully  the  changes  in  the  glands  of  Morgagni 
and  Littre  which  occur  in  two  stages,  activity  and  destruction,  and 
the  lesions  of  the  periiu'ethral  structures.  The  crypts  of  Morgagni 
during  the  stage  of  activity  enlarge,  h\T)ertrophy  and  show  patulous 
ducts,  and  may  not  greatly  progress  beyond  these  points;  but  in 
the  stage  of  destruction  they  suffer  chronic  suppiu^ation,  occlusion  and 
cyst  formation  and  may  even  lead  to  periurethral  abscess  and  fistulse. 
They  may  disappear  by  atrophy,  sclerosis  and  retraction.  The  glands 
of  Littr6  may  siiffer  similarly  by  the  prominent  processes  of  the  gono- 
coccal infection,  that  is  to  say,  substitution,  compression  and  occlu- 
aon.  The  stage  of  substitution  is  as  in  the  urethral  epithelimn,  that 
of  pavement  for  cylindrical  cells,  with  secondary  alteration  of  the 
glandular  secretion,  and  even  disappearance  of  the  cell  and  its  replace- 
inent  by  round-cell  infiltration.  The  stage  of  compression  is  due  to 
intense  cellular  infiltration,  with  retraction,  contraction,  pressm^e 
and  slow  destruction  of  the  gland.  The  stage  of  occlusion  shows  the 
ducts  blocked,  the  contents  retained  to  form  simple  cysts  or  suppu- 
rating foci,  which  may  burst  into  the  m-ethra  or  the  cavity  of  the 
affected  organ  or  into  the  periiu^thral  tissues,  thus  forming  by  per- 
sistence or  repetition  of  the  process  sinuses,  abscesses  and  fistulse. 
Suppurating  occluded  glands,  after  rupture  and  discharge,  are  clinically 
the  most  dangerous  as  sources  of  infection.  The  gonococcus  lurks 
in  the  depths  of  the  glands,  in  the  lowered  focal  resistance  from  which 
for  anatomical  reasons  it  is  often  impossible  to  drive  it,  and  from 
^hich  it  may  proceed  to  a  fresh  outbreak  through  any  cause  favoring 
ingestion  of  the  urethra,  such  as  excesses  in  food,  alcohol  and  sexual 
relation. 

The  periurethral  tissues  may  be  attacked,  especially  when  many 
w^te  ii^ections  have  been  grafted  on  each  other  without  cure  of  any 
or  when  improper  instrumentation  has  opened  up  the  mucosa  for 
penetration  into  the  outlying  structures.  Thus  the  corpus  spongio- 
sum urethrs  is  infiltrated  with  round  cells,  which  are  finally  replaced 
by  fibrous  tissue  which  contracts,  retracts  and  deforms  as  stricture,  or 
tbe  corpus  is  invaded  by  abscess  and  fistula. 
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The  foregoing  data  apply  both  to  anterior  and  posterior  gonococcd 
chronic  urethritis,  but  a  few  features  of  the  latter  should  receive 
individual  note. 

In  the  posterior  urethra  the  processes  are  infiltration,  proIiferatioD 
and  desquamation,  followed  by  repair  and  substitution.  The  infectioo 
has  a  great  tendency  to  reach  the  subepithelial  layers  and  to  penetnte 
the  glands  which  are  essentially  connected  with  the  posterior  urethra. 

In  the  prostatic  lu^thra  the  ejaculatory  ducts  in  the  eolliculus  are 
by  the  tissue  changes  often  compressed,  distorted  and  strictured,  or 
contrariwise,  patulous  and  inflamed,  with  chronic  discharge,  inviting  ; 
or  suggesting  spermatorrhea.  The  prostatic  ducts  in  the  sinuses  of 
the  urethra  are  also  either  infiltrated  and  destroyed  or  chronically 
inflamed  with  plugs  of  mucopus  or  pus.  The  prostatic  acini  or  glands 
show  changes  duplicate  to  those  of  the  m^thra  and  its  glands:  (1) 
The  lining  epitheliiun  may  be  predominately  affected,  desquamated 
and  finally  atrophie<l,  resulting  in  a  secretion  which  is  stringy,  abuih 
dant,  opaque  and  filled  with  degenerated  epithelial  and  pus  cells;  or 
(2)  suppuration  may  be  the  chief  factor  and  determine  tie  character 
of  the  discharge.    Thus  two  forms  of  chronic  prostatitis  are  produced. 

In  the  membranous  portion  between  the  layers  of  the  triangular 
ligament  there  are  no  glands  of  importance,  but  the  infiltratioi, 
followed  by  the  inelasticity  and  acted  on  by  the  muscles,  not  infre- 
quently produces  more  or  less  splits,  tears  and  ulcers,  which  may 
be  the  basis  of  stricture. 

liranulomaia  and  Papillomaia, — ^The  m^thral  mucosa,  as  that  in 
all  other  parts  of  the  body,  when  subjected  to  chronic  inflammation 
shows  hypertrophy  of  various  elements  into  canuicles,  granulomata, 
papillomatii  and  pol>i)i.  The  granulomata  are  granulations,  as 
already  stated,  of  exuberant  character  on  unhealed  ulcers.  The  pap!- 
loinata  and  the  polypi  may  be,  in  a  certain  sense,  later  sequels  of  the 
chronic  inflammation,  probably  as  in  the  nose  either  the  direct  result 
of  tli(»  infliunmation,  with  more  or  less  retention  of  secretions,  or  of 
changes  about  strictures,  especially  in  tlie  proximal  aspect  where  re- 
tcMition  is  very  abundant.  These  lesions  have  been  studied  by  Buid- 
hardt,^  who  divides  tliem  into  caruncles,  condylomata,  papillomaia 
and  mucous  and  glandular  polypi. 

( 'arunclcs  oiu'ur  most  frequently  in  females  at  the  meatus  of  tbc 
ur(»tlira.  have  a  fiery,  raspberry-like  appearance,  a  sessile,  ratte 
<l(»fiiu'd  attachineiit  and  a  tendency  to  bleed  on  contact,  through  great 
vas(!ularity.  Their  microscopic  elements  are  numerous  dilated  blood' 
vessels  in  a  mass  of  pavement  epithelium  in  layers.  To  contact 
with  urine,  the  finger  or  instrmnents  in  examination  and  the  penis  in 
cjoitus  they  are  usually  excruciatingly  painful. 

(iranuloniata  occur  more  frequently  in  males  in  the  posterior  urethra, 
particularly  the  prostatic  portion,  have  the  appearance  of  a  cock's 
iroml)  and  the  resemblance  to  the  condylomata  acuminata  seen  exte^ 

1  lluiiilbuch  der  Urologie,  1006,  iii,  267. 
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lUy  under  the  foreskin  and  about  the  vulva.  Their  attachment  is 
sually  pedunculated,  with  height  and  width  greater  than  the  base, 
r  less  frequently  sessile,  with  the  base  equal  to  or  greater  than  the 
ither  dimensions.  Their  vascularity  is  rather  sparing.  The  micro- 
copic  elements  are  a  few  bloodvessels  in  a  more  or  less  fibrous  delicate 
(troma  surrounded  by  a  rather  thick  pavement-epithelium  covering 
n  layers. 

Papillomata  also  occur  more  frequently  in  males  and  in  the  posterior 
netb^.  In  appearance  they  resemble  the  foregoing  granulomata, 
idding  the  presence  of  definite  papillae.  Their  attachment  is  also 
Mdunculated  or  sessile.  Under  the  microscope  the  papillae  are  unmis- 
akable,  with  a  thick  pavement  epithelial  covering  and  rich  blood- 
vessels extending  through  the  pedicle  and  its  various  papillae. 

Mueaiis  polypi  and  glandular  polypi  occur  in  both  sexes  and  most 
requently  around  the  neck  of  the  bladder,  although  they  are  found 
it  almost  any  point  of  the  lu-ethra.  In  appearance  they  are  cystic 
2x1  translucent,  somewhat  resembling  a  white  grape,  and  in  attach- 
nent  usually  pedunculated,  although  the  eariier  developments  may 
le  sessile.  In  microscopic  elements  they  are  probably  inclusion 
irwesses,  with  a  loose  soft-tissue  stroma  and  few  bloodvessels,  covered 
rith  a  stratified  pavement  epithelium  containing  numerous  glands. 

Symptoms  in  General. — In  accordance  with  whether  the  disease  is 
I  the  anterior  or  the  posterior  urethra  the  symptoms  will  vary  and 
hould  be  individually  discussed.  The  term  "anterior  urethra,"  as 
dopted  by  urologists,  means  the  urethra  distal  to  the  triangular 
igament,  while  "posterior  urethra' '  denotes  the  canal  pToximal  to 
his  stnictiu'e.  The  symptoms  are  subjective  and  objective,  local 
ind  systemic.  In  the  nature  of  things  subjective  and  systemic  symp- 
'xm%  are  relatively  much  less  than  objective  and  local,  inasmuch  as 
the  elements  of  discomfort  and  the  like  have  largely  disappeared  from 
the  subjective  local  conditions  and  inasmuch  as  that  of  absorption  is 
in  the  vast  majority  of  cases  without  complications  has  also  ceased 
and  with  it  the  subjective  systemic  signs.  Unlike  acute  urethritis, 
diionic  cannot  be  described  as  possessed  of  periods  of  incubation, 
invasion,  establishment  and  termination.  On  the  other  hand,  the 
8cute  disease,  simply  without  definite  termination,  passes  into  the 
dironic  ty\>e  which,  as  previously  stated,  may  have  periods  of  quies- 
^t  persistence,  of  progressing  exacerbations  and  finally  termination 
ni  a  lifelong  catarrh  or  one  or  several  of  the  more  important  sequels. 
The  whole  progress  of  posterior  chronic  urethritis  is  usually  more  or 
fcss  marked  by.  complications.  We  therefore  find  great  decrease  or 
even  disappearance  of  the  chief  local  symptoms  of  acute  urethritis 
riich  were  stated  as  discomfort,  pain,  pollakiuria,  hemorrhage,  exu- 
late  and  chordae.  The  terminal  modifications  of  one  or  more  of  these 
fmptoms  may,  however,  persist  until  cure  or  diuing  any  exacerbation 
'  the  process  reappear  more  or  less  in  its  entirety  as  an  acute  process. 
Anterior  Chronic  ITreihritis. — Symptoms. — ^The  prevailing  symptom 
a  slight  persistent  discharge  manifesting  itself  in  four  ways,  each 
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constituting  a  type  of  case  more  or  less  distinctly.    The  term  di- 
charge  should  be  most  carefully  defined,  as  any  abnormal  exudate  from 
the  urethral  walls,  fluid  and  copious  in  all  acute  and  in  some  chronic 
manifestations,  but  viscid  and  scanty  in  the  majority  of  chronic 
cases.    Thus  the  term  means  an  exudate  whether  it  is  free  pus  or 
mucopus  in  the  early  periods,  or  watery  moisture  or  gummy  moisture, 
or  a  thick  drop  at  the  meatus,  and  finally  merely  shreds  in  the  urine. 
In  other  words,  it  is  any  departiu^e  from  the  normal  urine  due  to  infec- 
tion and  characterized  by  the  presence  of  such  urethral  exudate  and 
elements  when  compared  with  their  absence  in  healthy  urine.   It  is 
well  to  have  patients  understand  this  view  of  discharge  in  order  to 
prevent  them  from  ceasing  treatment  when  the  free  copious  stage  is 
gone. 

In  anterior  chronic  urethritis  discharge  may  show  itself,  as  stated, 
in  four  ways: 

1.  A  drop  or  drops  of  greenish-white  or  yellowish  pus,  thick  in 
consistency,  appears  at  the  meatus  in  the  morning  on  rising  or  during 
the  day  at  stated  intervals  between  urinations.  It  seems  to  possess 
little  tendency  to  close  the  lips  of  the  meatus,  lies  free  in  the  cavity 
of  the  ULrethra,  is  highly  infectious,  and  usually  denotes  recent  chronic 
lesions  or  complications  or  both. 

2.  A  drop  of  mucopus  or  pus  appearing  chiefly  in  the  morning, 
with  much  tendency  to  gmn  the  lips  of  the  outlet  together.  This  b 
a  transitional  condition,  as  a  rule,  between  the  more  free  pus  of  the 
first  class  and  the  watery  mucous  condition  of  the  next  form. 

3.  A  watery  discharge,  chiefly  mucus,  most  abundant  on  stripping . 
the  urethra  and  without  much  tendency  to  gum  the  lips.  It  is  apt  to 
be  present  after  urination,  but  must  be  carefully  distinguished  from 
the  drop  of  urine  sometimes  late  in  appearing  after  this  act.  It  is 
also  to  be  distinguished  from  the  mucous  moisture  induced  by  seiuJ 
excitement  and  sometimes  by  pressiu-e  upon  the  prostate  of  consti- 
pated movements.  It  must,  in  other  words,  be  of  strictly  post- 
inflammatory urethral  origin. 

4.  Shreds  alone  in  the  lu-ine  without  subjective  and  often  without 
objective  sign  at  the  meatus,  but  constituting,  nevertheless,  discharge 
in  the  sense  designated  above. 

Exactly  as  the  sputum  m  tubercidosis  carries  the  Bacillus  tubercur 
losis,  any  and  all  these  forms  of  discharge  are  commonly  the  means  of 
carrying  the  gonococcus,  and  should,  therefore,  in  every  case,  be 
carefully  searched  for  the  organism  before  adopting  a  policy  of  treat- 
ment or  uttering  a  prognosis.    The  patients  should  receive  very  careful 
instructions  as  to  the  infectiousness  of  all  these  forms  of  urethral 
discharge. 

It  is  probable  that  a  persistent  single  drop  is  conunonly  the  sign  of 
anterior  chronic  urethritis,  for  the  reasons  that  so  small  an  exudate 
from  the  posterior  utrethra  cannot  during  the  night  gravitate  forward 
past  the  triangular  ligament,  the  pocket  of  the  bulb,  and  finally  the 
angle  where  the  penile  utrethra  folds  itself  over  the  scrotum.    If  tlw 
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scharge  in  drops  is  more  copious  it  may  come  from  either  the  ante- 
ar  or  the  posterior  or  the  anteroposterior  urethra.  Careful  physical 
camination  including  proper  urinary  specimens  will  indicate  and 
rethroscopy  decide.  The  influence  of  the  anatomy  of  the  bulb  on 
irethral  discharge  should  be  recognized. 

The  bulb  of  the  anterior  urethra  may  often  be  the  chief  point  of 
-hronic  disease,  owing  to  its  anatomical  conditions  and  variations. 
It  may  be  deep  or  shallow,  long  or  short,  with  many  or  few,  simple  or 
complex  folds  of  its  mucosa  over  the  bulbocavernosus  muscle,  so  that 
in  the  urethroscope  it  resembles  a  ULrinary  bladder  in  miniature  imper- 
fectly dilated.  Its  mucous  crypts  and  glands  are  numerous  and  with 
the  ducts  of  Cowper*s  glands,  if  infected,  add  to  the  difficulty.  Dis- 
charge may  pocket  in  the  bulb  and  scarcely  show  at  the  meatus  during 
the  day  if  scanty,  but  otherwise  if  more  copious,  and  moreover,  diurnal 
urination  every  two  or  three  hours  flushes  out  the  urethra  so  that 
frequently  the  discharge  cannot  accumulate  and  appear. 

The  genesis  of  the  morning  drop  is,  therefore,  that  during  the  hours 
of  sleep  the  discharge  accumulates,  gravitates  forward  to  the  meatus, 
where  in  the  fossa  navicularis  and  behind  the  apposed  lips  of  the 
meatus  it  is  retained  and  dried  into  a  small  scab  comprising  that 
minute  quantity  of  it  which  appears  in  the  cleft  of  the  meatus.    The 
fold  of  the  penile  urethra  at  the  scrotum  tends  to  determine  that  most 
of  the  discharge,  unless  copious,  seen  at  the  meatus  is  from  the  ante- 
rior urethra,  but  such  a  distinction  is  not  safe,  except  in  the  presence 
of  one  of  the  multiple  glass  tests,  of  which,  in  the  opinion  of  the  writer, 
none  is  better  than  the  five-glass  test  of  Wolbarst,  which  the  writer 
carries  out  in  a  special  manner  and  adapts  to  cases  of  anterior  and 
posterior  chronic  urethritis  without  complications  in  the  prostate  or 
seminal  vesicles,  because  such  complications  require  as  far  as  possible 
separation  of  discharge  from  the  prostate  and  the  vesicles  from  each 
other  as  three  separate  specimens.    Such  distinction  is  afforded  by  the 
seven-glass  test  of  the  author,  which   is  fully  described  in  Chapter 
VIII  on  General  Principles  of  Diagnosis  on  page  455,  and  need  not 
be  repeated  here.    The  steps  of  the  author*s  technic  of  the  Wolbarst 
five-glass  test  are  as  follows: 

The  meatus  is  washed  and  a  No.  12  French  rubber  or  lisle-thread 
catheter  is  passed  to  the  bulb  of  the  urethra  and  stopped  at  the  tri- 
angular ligament.  Experience  shows  how  to  recognize  this  point  by  slight 
resistance  to  the  catheter.  With  a  hand  sjTinge  150  c.c.  of  hot  normal 
salt  solution  are  flushed  through  the  urethra  from  behind  forward  into 
*  sterilized  glass  which  is  known  as  Glass  I,  or  the  Anterior  Urethral 
Glass.  Massage  of  the  urethra  before  introducing  the  catheter  loosens 
adherent  shreds  and  makes  the  irrigation  more  efficient. 

The  urethra  is  now  gently  massaged  from  the  bulb  forw^ard  and  the 
same  step  repeated,  which  gives  Glass  II  or  the  Control  Anterior 
Urethral  Glass.  The  piu-pose  of  the  massage  is  to  dislodge  discharge 
idherent  to  the  urethra  but  not  washed  off  by  the  first  test.  If  the 
Ksease  is  in  the  anterior  urethra  alone,  practically  all  its  products 
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will  be  in  Glass  I  and  very  few  in  Glass  II,  and  they  will  confoiro  with 
each  other  more  or  less  definitely  in  kind  and  condition.    If  the 
control  anterior  urethral  glass  contains  much  exudate,  another  wash- 
ing of  the  anterior  urethra  may  be  given  in  order  to  insure  against 
error  and  this  glass  may  be  mixed  with  Glass  II  or  held  as  Glass  Il-a. 
Such  an  extra  glass  is  of  great  service  in  completing  the  diagnosis  of 
the  anterior  urethra. 

The  patient,  who  should  be  instructed  to  hold  his  urine  before  the 
test  for  at  least  five  hours,  with  the  double  purpose  of  permitting  plentj' 
of  discharge  to  accimiulate  in  the  urethra,  and  of  urine  in  the  bladder, 
now  passes  one  glass  of  urine.  This  is  known  as  Glass  III,  or  the  Pos- 
terior Urethral  Glass,  as  it  will  necessarily  contain  exudate  from  the 
posterior  urethra.  (Classes  I,  II,  III  will  show  rather  conclusive!}' 
that  the  disease  is  anterior,  posterior  or  both  in  its  situation.  Furthff- 
more,  the  differences  in  the  charac»ter  of  the  discharge  in  Glass  III, 
when  compared  with  its  predecessors,  are  diagnostic  and  should  be 
noted.  The  shreds  of  the  posterior  urethra  are  apt  to  be  long,  larp 
and  lumpy,  while  those  of  the  posterior  urethra  are  shorter,  smallff 
and  filamentous. 

A  small  (No.  10  Fr.)  catheter  is  now  passed  into  the  bladder  with 
great  gentleness  and  thus  (ilass  IV,  or  the  Bladder  Glass,  is  obtained, 
and  if  clear  will  show  that  the  bladder,  ureters  and  kidneys  are  not 
involved,  but  if  purulent  will  indicate  the  reverse  possibility  and  the 
necessity  for  exploration  of  the  urinary  as  well  as  the  sexual  organs. 
A  small  soft  catheter  and  great  gentleness  are  advisable  in  order  to 
eliminate  any  great  danger  of  traumatism  or  pressure  which  might 
produce  tlie  sudden  discliarge  of  the  glands  into  the  urethra. 
•  Massage  of  the  prostate  and  seminal  vesicles  is  now  performed  m 
vigorous  but  judicious  fashion,  and  then  the  patient  empties  his  bladder 
into  one  or  more  glasses,  thus  protlucing  Glass  V,  or  the  Massage  Glass, 
having  in  it  the  products  of  infection  in  the  organs  named.  Kon 
arrival  the  patient  has  not  much  urine  in  his  bladder,  while  the  cath- 
eter is  in  place  for  (ilass  IV,  warm  sterile  normal  salt  solution  should 
be  passed  into  the  bladder  so  as  to  give  artificial  means  of  secunng 
the  massage  specimen.  It  will  be  noted  that  the  Massage  Glass  con- 
tains a  mixture  of  the  exudate  from  the  prostate  and  the  right  and 
left  seminal  vesicles.  If  purulent  material  or  detritus  is  found  in  the 
glass  it  is  almost  impossible  to  tell  whether  it  comes  from  the  prostate 
and  both  ^'csicIcs  in  association  or  from  only  one  or  from  any  t^'O  oi 
these  three  organs.  The  seven-glass  test  of  the  author  largely  removes 
tliis  difficulty  by  giving  the  contents  of  the  prostate  in  Glass  V  and 
those  of  the  right  and  left  seminal  vesicles  in  Glass  VI  and  Glass  MI? 
as  fully  described  in  the  subject  of  diagnosis. 

As  a  preventive  against  infection  it  is  well  to  give  urinary  antiseptics 
for  a  day  or  two  I)efore  and  after  such  an  investigation. 

The  original  Thompson  two-glass  test  is  not  sufficient  for  a  distinc- 
tion between  anterior  and  posterior  chronic  urethritis — a  fact  whiA 
necessitates  the  adoption  of  the  Wolbarst  or  other  multiple-glass  test 
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•s  previously  discussed.  After  study  of  the  results  of  multiple-glass 
tests  the  course  of  the  case  may  be  readily  followed  by  the  two-glass 
method  with  regard  to  the  amount  of  pus  and  the  number,  character 
and  density  of  the  filaments,  combined  with  frequent  microscopic 
invfstigiition  of  the  latter.  At  any  moment  the  6ve-glass  test  may 
be  repeated  in  settlement  of  any  questioQ  of  doubt,  but  always  witii 
the  itid  of  posterior  and  anterior  urethroscopy. 

It  must  not  be  forgotten  that  chronic  discharge  in  the  anterior 
orethra  is  often  due  to  infection  of  the  mucous  crypts  throughout 
the  canal,  and  of  Cowper's  glands  in  the  bulb.  Follicular  chronic 
urethritis  and  chronic  cowperitis  are  really  ccniplications  of  anterior 
fhroiiic  urethritis,  exactly  as  their  acute  lesions  are  complications  of 
anterior  acute  disease,  and  will  therefore  be  treated  under  that 
faeuling, 

QUfnosis. — This  is  determined  on  the  factors  fully  discussed  in 
thapler  VIII  on  General  Principles  of  Diagnosis  on  page  42S. 

The  history  shows  the  acute  attack  with  severe  and  prolonged 
sjinptoms  and  sometimes  improper  and  violent  treatment.  These 
•Tf  followecl  by  the  sjTuptoms  of  the  characteristic  persistent  drop 
ffMtaining  pus,  watery  moisture,  gumminess  or  a  thick  mass  crusting 
•t  the  meatus  and  the  ph,vsical  examination  verifies  the  existence  of 
tlie  drop  and  studies  the  characteristics  of  the  shreds  in  the  urine. 
In  the  Thompson  two-glass  test  in  mild  cases  the  first  glass  alone 
may  show  pus  or  shreds  but  in  severe  cases  these  elements  are  in  both 
gUises.  For  this  reason  the  author's  seven-glass  test  is  to  be  pre- 
lewd  in  that  it  distinguishes  the  contents  of  the  anterior  urethra  from 
those  of  the  posterior  urethra  and  from  those  of  the  annexa.  In 
atittrior  chronic  urethritis  the  Anterior  Urethral  Glass  will  contain 
tlw  contents  of  the  canal  and  the  Control  Glass  little  or  nothing.  All 
oihcr  glasses  are  negative.  The  laboratory  recognizes  the  gonococcus 
It  the  drop  or  shreds  ami  the  treatment  verifies  the  other  findings. 

Tnttmsat. — Before  the  treatment  of  gonococcal  chronic  urethritis 
Bwy  be  instituted,  certain  general  principles  must  be  laid  down  and 
iDderstood.  They  apply  to  the  subject  as  a  whole  independently  of 
"nether  or  not  the  disease  is  in  the  anterior  urethra  or  posterior 
"Mhti  in  its  chief  lesions. 

The  preventive  and  abortive  treatment  are  selfevidently  possible 
only  in  the  proper  management  and  gentle  treatment  of  every  case  in 
prcveiilion  with  strict  cooperation  on  the  part  of  the  patient.  It  is 
*tll  known  that  severe  acute  infections  invariably  have  a  chronic 
*^Ee  which  is  increased  in  Intensity  and  duration  by  wrong  treatment. 
t^^fflaplicated  cases  are  rather  essentially  chronic  in  their  termina- 
'ion  ss  suitably  detailed  in  Chapter  \.  Patients  who  debauch  in 
looii,  drink  and  sexuality  during  treatment  invite  and  induce  chronic 
biousas  well  as  reinfections  grafted  on  nearly  cured  conditions.  Any 
"if«tioii  which  has  persisted  for  about  four  months  may  be  regarded 
»s  thronic.  Abortive  measures  in  the  exact  sense  do  not  exist  for  the 
IWerior  urethra. 
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Curative  Treatment. — ^Intelligent  application  of  suitable  measures 
cannot  be  carried  out  without  just  knowledge  of  the  needs  of  eaci 
case  as  embodied  in  the  indication. 

Methods  of  treatment  are,  as  before,  two:  (1)  The  oonservatrve 
or  expectant,  and  (2)  the  irrigation,  both  of  whose  main  features  in 
technic  are  the  following,  varying  with  anterior  and  posterior  uethnl 
involvement. 

Management  is  the  same  for  both  methods  of  treatment  of  eich 
portion  of  the  canal  and  will  not  be  again  noted.    CoapeaAm  ini 
obedience  by  the  patient  are  essential.    The  tendency  of  the  patient 
to  depreciation  and  discouragement  indicates  hygiene  in  fresh  air  and 
all  effort  to  avoid  nervous  unrest  and  indigestion  with  secondary 
phosphaturia.    Rest  in  the  sexual  sense  forbids  intercourse  during 
regular  treatment  and  restricts  indulgence  for  a  period  after  treat- 
ment has  ceased,  in  order  to  avoid  the  congestion  which  excites  inflam- 
mation'and  relapse.    Indirect  sexual  excitement  is  very  undesirable 
Care  similar  to  that  in  chordee  will  avoid  seminal  emissions.    Bodily 
rest  permits  exercise  without  exhaustion  or  congestion  of  the  parts 
but  these  restrictions  are  less  definite  than  in  acute  disease.   ^J^c 
exercise  with  vibration  or  great  disturbance  is  advisable  and  th< 
moderate  forms,  such  as  walking,  are  best.    Hygiene  must  secure 
absence  from  the  cause  of  catarrhal  inflammation.    Therefore  alcohol 
and  improper  diet  are  interdicted,    liegular  habits  of  life  and  exercise 
avoid   dissipation   of  the   general   health,   strength   and  resistance- 
Patients  with  known  dyscrasia;  should  receive  attention  for  thena. 
Diet  and  drinks  should  be  moderate  and  normal,  of  the  nonirritating 
and  nonconstii)ating  types.    No  alcohol  or  highly  spiced  stimulating 
mixtures  are  allowed. 

There  are,  therefore,  required  relief  of  the  chronic  urethral  dis- 
charge, control  of  the  urinary  disturbance,  quiescence  of  sexual  dis- 
order and  prevention  of  complications  and  sequels.  One  sees  th»c 
general  classes  of  cases:  (1)  Intermittent  discharge,  which  is  absent 
duLring  the  use  of  hand  injections  and  restrained  habits  of  life,  ta^ 
present  during  cessation  of  home  treatment  and  indulgence  in  im- 
proprieties in  alcohol,  food  and  sexual  relations;  (2)  continuous  dis- 
charge, which  slowly  improves  under  treatment  and  usually  occuis 
with  anteroposterior  lesions;  (3)  shreds  which  may  be  large  or  antfH* 
long  or  short,  light  or  heavy  and  contain  chiefly  pus  or  little  p© 
mingled  with  mucus  and  detritus,  or  practically  pure  mucus  with  c 
without  much  epithelia.  A  careful  distinction  of  the  bacteriology  and 
source  of  all  three  forms  of  exudate  is  necessary  and  readily  perfonncd 
with  the  aid  of  the  author's  seven-glass  test  as  noted  under  diagnoos. 

The  physical  measures  include  massage,  hydrotherapy  and  electro- 
therapy. Massage  is  advisable  only  several  weeks  after  active  symp- 
toms and  is  of  little  avail  imless  performed  with  an  instrument  t» 
situ,  such  as  a  soft,  lead-core  dilator,  a  straight  or  standard  urethra 
sound  or  preferably  a  Bangs  syringe  soimd,  because  the  massage  an 
instillation  may  be  combined  at  the  one  sitting.    Its  object  is  1 
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stimulate  erosions,  ulcerations  and  granulations,  to  dissipate  f 
erosions  and  to  evacuate  mucous  crj-pts — all  with  gentleness  a 
without  secondary  reaction  and  as  preliminary  of  the  instillatioo 
as  alternate  with  it  every  five  to  seven  days.  Progressive  bene 
must  follow  this  treatment  as  well  as  other  measures  or  be  abandooe 
The  instnunent — dilator,  straight  or  standard  sound,  or  Bangs's  sjriiif 
sound — is  passed  to  the  bulb  of  the  urethra  ascertained  with  tl 
finger  on  the  perineimi.  Gravity  is  the  only  force  in  passing  tbes 
instruments.  The  urethra  is  held  on  the  stretch  and  the  massa^  i 
gently  performed  along  its  course  upon  the  shaft  of  the  instrument 
Ko  pain  or  unfavorable  reaction  should  occur  but  only  stimulation  o 
the  indolent  mucosa.     Massage  of  the  urethra  may  also  be  pafonM 


Fio.  66.— Catheter  instillation,  supine  posture.     The  Wolbant  baoiii  ia  pUcad 
peais  dniped.  the  caUiPtpr  pasxed  and  the  inatillatioii  administored  while  tlw  (OKV) 
holds  the  catheter  under  eaiizc  againHt  displacement  and  spatter.     (OrijtinAl.) 

with  a  bougie-fi.-boule — always  the  flexible,  never  the  rigid  tjl*  < 
instnunent — which  is  passed  into  the  canal  and  repeatedly,  rapiM 
but  gently  manipulated  back  and  forth  from  meatus  to  bulb.  M 
size  must  not  o\'erstretch  the  canal. 

Hydrotherapy  is  of  great  value  in  allaying  irritation,  especialljo 
overtreatment — instrumental,  chemical,  thermal  or  electrical.  Ho 
or  cold,  according  to  tolerance  and  response,  may  be  applied  toti 
penis  externally  best  in  the  form  of  baths  in  a  large  mug  or  to  tl 
urethra  internally  preferably  by  means  of  the  syringe-and-oathrt 
irrigations,  as  these  are  safest  and  gentlest.  A  straight  urethi 
sound  chilled  in  ice-water  may  be  passed  into  the  urethra  and  left  tb 
for  five  to  ten  minutes,  every  five  to  seven  days,  associated  with  otl 
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asures,  if  found  beneficial.  Hydrotherapy,  except  through  its  heat 
cold  in  irrigations  and  instillations,  is  not  of  great  value.  In  the 
■eper  inflanunation,  hot  sitting  baths  for  twenty  to  thirty  minutes 
itil  the  skin  is  red,  followed  by  immediate  rest  in  bed,  are  good,  but 
lust  be  repeated  at  least  night  and  morning.  Hot  or  cold  rectal  irri- 
ations  through  the  double-current  instrimient  of  Kemp,  or  with  two 
ubber  rectal  tubes  passed,  one  for  several  Inches  into  the  bowel  and 
he  other  just  within  the  sphincter  beside  it,  give  relief.  Normal 
alt  solution  is  best,  and  is  hot  or  cold,  according  to  preference  and 
olerance  of  the  patient  and  results. 


"lo.  67.— Various  types  of  urethral  sound.  From  above  downward  are  the  olive 
nt.  lead-eore.  woven,  lUle-tbread  dilator;  the  atroinht  anterior  urethral  Hound;  the 
etwwd  douUe-taper  standaTd  sound ;  the  author's  ahort  beak  double-taper  irrigating 
uidaith  obturator  in  the  canal;  the  author's  standard  lieak  duuble'taper  irrigatins 
"I'd with  th«  obturator  below  it;  the  author's  short  beak  tunnelled  and  grooved  irri- 
^  anuid  with  the  obturator  in  «tfu  and  the  standard  blunt  ixunt  Benique  sound. 


iTie  heliotherapy  fulfils  the  same  functions  as  hot-water  treatment 
iddecongests  the  parts.  It  is  applied  with  the  standard  therapeutic 
mp  two  or  three -times  a  da,\'  for  half-hour  sittings  until  the  skin  is 
ifinctly  redder,  as  with  a  poultice,  an<l  the  comfort  of  the  patient 
imoted.  It  is  of  more  service  in  deep-seated  posterior  urethritis 
i  its  complications,  notably  prostatitis  and  seminal  vesiculitis, 
lerwhich  heading  itis  more  fully  discussed.  The  medicinal  supplies 
zinc  chloride  and  copper  sulphate  solutions  from  2  to  5  per  cent. 


CHRONIC  URETHRITIS 


The  electrotherapy  is  either  local  or  systemic.  Local  m 
applied  through  the  urethra  or  the  rectum  for  germicidal, 
and  restorative  effects,  and  systemic  treatment  to  the  boe 
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for  its  stimulating  action.  The  forms  of  current  and  the 
for  developing  and  applying  them  advised  by  expert  electr 
tists  are  the  following,  bearing  in  mind  that  much  electrical 
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Fiu.  G9. — Metnl  and  Rlaas  rectal  electrodes.  From  above  downward  i 
tipped  hard  rubber  handle  electrodes,  respectively  called  eloogated  olii-e  rei 
elongated  olive  with  flat  face,  Heminul  vesiculnr  electrode,  epoon-ahaped  i 
trode,  hard  rubber  with  metal  face  pn)9tntic  electrode.  Then  oomo  the 
z-ray  vacuum  high-teoaion  glass  prostatic  electrode  and  the  cone  pointe 
of  the  same  type, 

on  the  market  is  so  inefficient  as  to  be  toys.     Failure  with  e 
^KSts  with  the  defects  of  apparatus  and  with  the  inexperi< 
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'he  equipment  comprises  machines  and  electroiles  with  accessories 
1  medicinal  supplies.  The  machines  are  of  five  tyi)es,  developing 
vanic,  faradic^  sinusoidal,  static  and  diathermic  (true  high-fre- 
ency  ciurent  of  d*Arsonval)  currents.  Electrodes  are  designed  for 
e  anterior  and  posterior  urethra  and  the  rectum.  The  anterior 
lethral  instnunents  are  of  metal  or  glass.  The  metid  type  must  be 
roperly  constructed  and  fully  insulated,  zinc  or  copper  tipped,  as 
liown  in  Fig.  70,  and  paragraphs  on  Electrolysis  of  Stricture.  The 
Jass  type  are  fully  insulated,  high-vacumn  (for  localizing  effect) 
Qstniments,  as  shown  in  Fig.  ()9.  Posterior  urethral  electrodes  are 
Jso  of  metal  or  glass.  The  metal  forms  are  preferred  and  are  curved 
Dstniments,  with  metal  tips  1  to  2]  inches  long,  of  zinc,  copper,  alumi- 
lum  or  silver.  The  glass  typi^  nmst  also  be  curved,  and  arc  show^n 
in  Fig.  69.    Rectal  electrodes  are  made  of  metal  or  glass  and  the 


Fio.  70. — A  and  B,  short  and  long  curvo  iKjiinds;  C,  l«»up;  «;iirvo  iKmsio-^-lxjiilo  and 
".  conical  points  for  the  samo;  i>,  scmicurvo  lx)U};ic-:\-lx)ulo  and  f)\  lon^;  cylindrical 
<)intifor  it;  E,  straight  bougio-li^boulo  and  E',  short  cylindrical  points  for  the  samo. 

onner  are  by  choice  the  elongated  olive  metal-tip  instrument  or  the 
Attoied  olive  (spoon-shaped)  metal-tip  electrode  or  the  elongated 
live  hard-rubber  instrument  with  a  metid  face.  Glass  is  made  up  mto 
he  vacuum,  fully  insulated  electrode,  with  flattened  olive  tip  and 
xhausted  to  the  x-ray  vacuum  degree  or  into  the  same  type  of  instru- 
Wwith  a  conical  tip.  Of  the  two  terminals  used,  one  is  the  active 
lectrode,  which  may  be  attachc^i  to  either  the  positive  or  the  nega- 
!ve  pole,  according  to  indications,  and  the  other  is  the  indifferent 
ectrode,  most  advantageously  made  of  a  gauze  or  sponge  covered 
id  5  by  8  inches.  To  ensure  good  contact  it  is  moistened  with  warm 
ater. 

The  selection  of  case  is  very  important.  Acute  urethritis  contra- 
iicates  electrotherapy  until  the  subacute  and  declining  stages  are 
tiated,  except  perhaps  diathermic  meASUiML^a«iB*Ml  later.  C\\Toiv\e 
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manifestations  invite  this  treatment,  which  is  independent  of  id 
syncrasy.  Chronic  m-ethritis  without  infection  and  with  the  ordina 
lesions  present,  such  as  erosions,  ulcerations  and  soft  infiltratioE 
requires  the  cataphoresis  of  galvanism.  Chronic  urethritis  with  info 
tion,  nongonococcal  or  gonococcal,  and  any  of  the  foregoing  sequel 
indicates  cataphoresis  supplemented  with  the  high-potential  vacuim 
electrodes. 

Diathermy  is  a  newer  development  of  applying  the  true  high- 
frequency  (d'Arsonval)  ciurent  locally  for  raising  the  temperature 
of  the  organs  by  closely  wrapping  them  with  malleable  metal  elec- 
trodes, because  imperfect  contact  produces  sparks  and  blisters.  TTie 
final  results  of  diathermy  in  acute  cases  are  still  &ub  judice,  but  the 
subject  should  be  mentioned  here.  General  depression  of  health  in 
indigestion,  nervousness  and  imperfect  elimination  indicates  stimulat- 
ing measures,  as  discussed  under  systemic  application  below. 

The  purposes  are,  therefore,  germicidal,  penetration  of  medication, 
astringency  and  tissue  massage,  and  each  requires  particular  applica- 
tion through  combination  of  machine,  current  and  electrode. 

The  local  application  is  urethral  or  rectal  or  both.  The  directs 
galvanic  current  from  the  street  mains  or  from  a  large  number  of 
batteries  (both  with  proper  controlling  device  and  a  reliable  volt- 
meter and  ammeter),  is  used  in  the  anterior  urethra  with  the  metal- 
tipped  electrodes  described.  By  cataphoresis  it  deposits  in  the  tissues 
oxychlorid  of  the  metal  tips  employed  so  that  the  electrode  is  miWly 
consiuned.  This  action  is  both  germicidal  and  powerfully  astringent 
The  electrode  from  the  positive  pole  is  passed  into  the  lu^thra  up  to 
the  affected  points  and  the  indifferent  negative  electrode  is  fixed  on 
the  abdomen  or  the  back  low  down.  The  amount  of  ciurent  is  3  to 
5  milliamperes  and  no  more.  Any  metal  astringent  previously  named 
under  equipment  may  be  soaked  into  several  layers  of  cotton  or  g8U» 
wrapped  about  the  metal  tip,  but  if  iodin  is  selected  the  electwdc 
must  have  a  carbon  tip  and  the  negative  pole  must  be  within  the 
urethra.  The  cataphoresis  produces  deep  penetration.  The  iodines 
dissolved  in  water  from  1  in  10  to  1  in  4  parts  and  the  application 
persists  for  five  to  ten  minutes  and  is  repeated  every  five  days.  Intense 
actinic  or  germicidal  and  mild  roentgen-ray  effects  are  produced  V 
the  insulated  high-vacuum  electrodes  of  glass  energized  from  the  ncg* 
tive  side  of  a  high-speed  static  machine,  while  the  positive  side 
grounded. 

The  tube  is  applied  at  the  affected  points  of  the  lurethra  in  turn,  al 
intensity  is  measured  by  a  spark  gap  of  from  §  to  1  inch  and  0.5  to 
milliampere  of  current  on  a  reliable  meter  in  series,  with  the  negati^ 
side  of  the  machine.  Two  to  five  minutes  are  the  limit  of  duratic 
and  one  visit  every  five  days  is  the  frequency,  with  longer  intervi 
as  improvement  occurs,  but  without  change  in  the  intensity  and  du^ 
tion  of  the  treatments.  The  results  should  never  be  painful  and  w 
reaction  of  importance.    There  is  no  aftertreatment. 

The  systemic  application,  on  the  same  or  different  days  as  the  Ic 
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treatment,  will  benefit  the  digestive,  nervous  and  eliminating  fmictions. 
The  digestive  system,  for  poor  assimilation  and  constipation,  requires 
the  combined  galvanic  and  faradic  sinusoidal  current  applied  with  a 
large  sponge  electrode  over  the  abdomen  and  another  between  the 
shoulders.    The  interruptions  of  the  faradic  current  must  be  thirty 
to  the  second  and  no  morsy  in    strict  correspondence  with  normal 
m\iscular  fibrillation,  and  the  sine  wave  must  be  absolutely  synchro- 
nous with  the  heart  impulse  in  order  to  aid  and  not  impede  circulation. 
Treatments  continue  for  from  ten  to  twenty  minutes,  every  other  day 
or  two  days,  and  always  short  of  weariness.    The  intensity  of  the 
current  should  not  cause  pain  or  discomfort,  and  must  leave  the  patient 
feeling  stimulated  and  not  exhausted.    Cutaneous  and  renal  elimina- 
tion are  increased  by  the  d'Arsonval  high-frequency  current,  employed 
by  the  autocondensation  method.    For  the  details  of  this  procedure 
the  reader  is  referred  to  recent  publications  by  Snow,^  Sinclair  Tousey,^ 
de  Kraft,'  Titus*  and  Steele^  because  thev  are  too  minute  and  extensive 
for  inclusion  here. 

The  nervous  system  is  relaxed  and  relieved  of  tension  by  the  static 
wave  current  up  to  toleration,  and  comfort  applied  to  the  spine  for 
twenty  minutes  every  day  for  three  da>'s,  and  then  every  two  or  three 
days  following  the  indications  of  improvement.  Under  this  treatment 
the  patient  should  leave  rested  and  restored  and  not  excited  or  wearied. 
The  electrode  is  always  attached  to  the  positive  pole  in  these  systemic 
treatments.  The  circulation  is  influenced  along  with  the  various  other 
s\'stems  as  just  described  either  directly  or  indirectly,  and  needs  no 
further  comment. 
Medicinal  measures  are  of  least  value  bv  internal  administration. 

•  4' 

Digestants,  good  hygiene,  hematinics  and  neurotonics  all  aid  the 
general  depression  and  absorption,  while  variations  in  the  blennor- 
Aetics,  urinary  antiseptics  and  urinary  diluents  have  their  own,  but 
after  all  little,  value.  Nothing  to  irritate  either  the  urethral  mucosa 
or  the  sexual  centers  through  the  urine  should  be  given.  Sedatives 
we  called  for  by  sexual  hyperesthesia.  The  drugs  are  much  the  same 
as  those  employed  in  the  acute  stages,  but  act  mostly  as  corrigents 
of  reaction  after  local  treatment  and  as  preventives  of  relapse.  The 
alkalis  dilute  and  neutralize  the  urine  and  avoid  irritation  of  the 
niucous  membrane.  They  are  the  alkaline  mineral  waters  and  the 
various  preparations  of  soda  and  potash.  The  balsams  and  oils  stimu- 
late the  mucous  membrane  and  improve  its  secretion  in  the  indolent 
catan^hs.  Urinary  antiseptics  prevent  the  transit  of  the  infection  from 
the  urethra  into  the  bladder  and  should  always  be  used  when  the 

•Jour,  of  Advanced  Therap.,  June,  1909;    Med.  Roc,  December  16,  1911;   Ibid., 
November  6,  1915. 

'New  York  Med.  Jour.,  May  22,  1909;  New  York  State  Jour.  Med.,  June,  1911. 

'New  York  Med.  Jour.,  February  8,  1913;  23d  Annual  Meeting  of  the  American 
JSleetio  Therapeutic  Association,  September  2,  3  and  4,  1913;  and  the  same,  Jour,  of 
Advanced  Therap.,  October,  1914,  and  the  same.  Am.  Jour.  Electro  therap.  and  Radiol., 
Jsouary  and  February,  1916. 
*  Sew  York  State  Jour.  Med.,  July,  1912.         »  Med.  Rec,  March  11,  191(S,  p.  45^. 


282  CHRONIC  URETHRITIS 

existence  of  the  gonococci  is  known  or  suspected  during  instrumentati 
which  penetrates  the  bladder. 

Semmtherapy  is  available  only  in  complicated  cases  or  profoui 
infections  with  absorption.  The  selection  of  the  prop)er  case  and  tl 
application  of  this  method  to  it  are  discussed  in  Chapters  VIII  an 
IX  under  Senundiagnosis  and  Serumtherapy  on  pages  475  and  512. 

Local  administration  consists  of  (1)  hand  injections,  (2)  irrigatiom 
(3)  retrojections,  (4)  instillations  and  (5)  applications.  Mild  ho 
astringents,  as  hand  injections,  usually  alternating  with  weak  anti 
septics,  such  as  the  newer  silver  salts,  argjTol  3  to  5  p)er  cent.,  aw 
protargol  0.25  to  0.5  per  cent.,  or  potassium  permanganate  1  in  800 
and  silver  nitrate  1  in  10,000,  are  used. 

As  a  rule,  home  treatment  by  the  patient  with  injections  is  stoppe 
except  in  the  cases  having  continuous  discharge  proceeding  from  th 
anterior  urethra,  as  demonstrated  by  the  author's  seven-glass  tesi 
Astringents  are  preferred  imless  infection  is  present,  when  antiseptic 
are  required.     Both  are  used  weak  and  not  oftener  than  twice  a  daj 

Irrigations  with  the  catheter  and  s>Tinge  are  more  valuable  tha 
hand  injections  and  should  be  carried  out  as  detailed  in  anterior  acut 
urethritis,  with  a  frequency  of  once  or  even  twice  a  day  of  astringer 
and  antiseptics  alternating,  or  of  both  combuied,  in  very  weak  an 
ascending  strengths  of  nitrate  of  silver.  After  urination  by  th 
patient  a  reflux  catheter  is  passed  to  the  bulb  or  to  the  locality  ( 
subjective  and  objective  sensitiveness  to  iu*ine  and  palpation  and  the 
the  washing  is  performed.  The  solutions  must  be  hot  to  tolerano 
the  pressure  gentle,  and  there  must  be  no  unfa^'orable  reaction  \ 
pain,  spasm  or  tenesmus. 

Retrojections  are  more  serviceable  in  posterior  urethritis,  but  ma 
be  employed  in  anterior  disease  also.  The  bladder  is  filled  with 
mild  hot  antiseptic  through  a  soft-rubber  catheter  in  the  earlier  perio 
of  the  treatment,  but  later  when  sounds  are  in  use  through  the  author 
irrigating  soimd,  which  combines  dilatation  with  retrojection  at 
single  passing  of  one  instrument.  When  the  bladder  is  copiously  fiHc 
but  not  painfully  distended  the  instrument  is  withdrawn  and  tl 
viscus  evacuated  under  Nature's  own  pressure  and  function,  thi 
washing  the  urethra  from  end  to  end,  cleansing,  sterilizing,  stimulatii 
and  healing  it.  The  treatment  is  repeated  once  in  three  days.  The 
should  be  no  vesical  disturbance  or  other  disquieting  reaction.  F< 
sterilizing  the  bladder  itself  the  fluid  should  be  retained  by  the  patiei 
for  a  short  time  before  passing  it. 

The  instillations  are  best  of  all,  especially  when  used  alternate 
with  the  irrigations.  The  methods  are  three:  (1)  Soft-cathet 
method,  (2)  Keyes-Ultzmann  method,  and  (3)  Bangs*s  methc 
All  these  methods  agree  as  to  the  standard  solutions  of  astringct 
and  antiseptics,  as  already  noted,  localization  according  to  subject 
and  objective  s\Tnptoms,  repetition  every  one,  two  or  three  days  f 
quantities  varying  from  a  few  drops  to  1  or  2  drams. 

The  soft-catheter  method  consists  of  a  short,  velvet-eye,  soft-nil 
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theter,  No.  10  or  12  French,  attached  to  the  author's  modifica- 
on  of  Hayden's  instillation  syringe,  comprised  in  a  hub  flattened 
a  two  sides  to  prevent  rolling  and  a  larger  hole  to  accommodate 
nick  fluids.  The  fluid  is  drawn  up  into  a  catheter  and  syringe 
assembled  and  then  instillated  into  the  urethra  by  passing  the  catheter 
othe  bulb,  after  lubrication.  These  instillations  are  given,  as  a  rule, 
with  the  patient  standing  and  holding  a  basin  obliquely  beneath  his 
penis  in  order  to  catch  any  spurt  along  the  catheter.  It  is  not  neces- 
sarj'to  use  the  reclining  position,  which  is  reserved  for  patients  who 
faint,  with  the  Wolbarst  basin  between  the  thighs,  a  small  piece  of 
gauze  over  the  penis  to  receive  spatter,  another  under  it  to  protect  it 
from  the  basin  and  the  forceps  of  the  operator  holding  the  catheter 
from  slipping. 

The  sign  of  reaching  the  bulb  of  the  lu-ethra  at  the  triangular  liga- 
ment is  important  and  should  be  learned  early  and  well.  The  catheter 
slips  easily  along  the  lU'ethra  until  the  bulb  is  reached.  Occasionally 
the  bulbocavemosus  muscle  will  grasp  it,  giving  the  sense  of  gentle, 
consbtent  resistance  without  jump  or  jerk.  If  this  muscular  action 
b  absent,  or  when  it  is  overcome,  the  catheter  encounters  a  jump  or 
jerk  which  marks  its  passage  out  of  the  bulb  into  the  membranous 
urethra.  It  should  then  be  withdrawn  about  a  half-inch,  which  restores 
its  tip  to  the  bulb  ready  for  the  medication. 

The  Keyes-Ultzmann  method  may  be  applied  to  the  anterior  urethra 
wwell  as  the  posterior  canal,  for  which  it  is  primarily  designed.  The 
Ultzmann  syringe  modified  by  Keyes  is  shown  in  Fig.  72,  and  with 
the  patient  in  the  reclining  position  is  passed  to  the  bulb  or  suspected 
site  of  lesion  and  then  the  syringe  is  slowly  emptied  upon  the  mucosa 
as  the  instrument  is  withdrawn  w^hile  the  patient  shuts  the  meatus  to 
retain  the  fluid  for  fifteen  to  thirty  seconds. 

The  Bangs  method  is  much  the  same  as  that  just  described,  with 
the  great  advantageous  difference  that  the  syringe  sounds  of  Bangs  are 
Sliver  Benique  instruments,  wuth  a  very  small  tube  passing  through 
each,  and  made  in  sets,  of  which  even  sizes  are  usually  suflScient  from 
^0. 14  to  32  French.  The  author  has  modified  the  instrument  by  putting 
finger  supports  on  the  sounds  at  their  hub,  w^hich  prevent  them  from 
slipping  off  the  syringe.  Advance  in  the  size  of  sound  used  combines 
<13atation  with  the  instillation.  All  other  details  are  the  same  as 
the  Keyes-Ultzmann  method. 

Applications  rest  on  diagnosis  with  the  bougie-a-boule  of  definite 
foci  of  disease,  after  the  manner  detailed  under  examination  of  stricture 
^n  pages  354  and  355.  By  choice  the  Bangs  s>Tinge  sound  is  passed  to 
^^  a  point,  carefully  measiu'cd  from  the  meatus,  if  instillations  are 
chosen. 

Surgical  measiu'es  are  nonoperative  and  operative,  of  w^hich  terms 
the  latter  is  employed  for  such  formal  procedm-es  as  urethroscopy  and 
Q'stoscopy,  which  may  combine  truly  surgical  details.  Nonoperative 
DQcasures  comprise  dressings  which  are  rarely  needed  unless  the  dis- 
<^^ge  is  copious  and  soils  the  underwear  of  the  patient.    Tke  cYivel 
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are  dilatation  without  or  with  irrigation,  massage,  irrigutiuns.  rffr-o- 
jei-tions  and  ointment  applii-Btiona.  Dilatation  overcomt*  soft  <«■ 
deiiae  infiltration  and  avoids  organic  stricture.  A  straight  urrth«^ 
sound  may  be  passed  in  order  to  gain  the  patient's  uonfidencr.  -At 
first  one  number  smaller  tlian  the  bougie-u-bonle  is  used  to  ion&tr 
the  lesions  and  then  ascending  one  number  at  a  time  until  tlic  desired 
diameter  is  secured.  There  should  never  be  any  blood  and  nrv«:f 
marked  secondary  irritation.  Bangs's  syringe  sounds  may  be  pasic^ 
in  ascending  numbers  in  the  same  way  through  the  infiltration  unt-i! 
it  is  enlarged  to  the  proper  siKC,  The  noniirigating  straight  Kollmanfl 
dilator,  protected  with  a  rubber  eover  against  pinching  the  mni-o!>a  in 
the  joints  of  its  blades,  ma>'  also  be  inserted  if  tlie  lesinn  a<'cept-'*  So,  :2^ 
French  at  first  and  then  dilatation  not  to  exceed  one  number  or  evei»  » 
fraction  of  one  number  at  a  time  is  performed.  By  the  same  ste^» 
the  irrigating  instrument  may  be  used,  and  under  slight  pressure  iaift<i 
astringent  and  antiseptic  solutinns,  as  already  enimierated,  may  fcJ* 
employed.  Massage  may  be  applied  to  the  mucosa  upon  an>'  of  it^** 
solid  instruments  or  the  dilators  before  their  expansion.  li — 0~^ 
b  fully  discussed  under  its  own  hca<l.  It  is  secure*!  by  the  aci  '^' 
dilating  itself  and  by  digital  metliods  along  the  urethra  held  on  tB 
stretch  upon  a  straight  or  other  sound  parsed  to  the  bulb  of  the  nreiha 
and  finally  by  the  reasonably  rapid  but  alwa>-s  gentle  passing  nf 
flexible  bongie-a-boule  from  meatus  to  bulb.  Decongestioii  fo!hiw*iB 
cold  or  the  heat  of  steel  instruments  as  well  as  the  massage,  and  beni-^ 
is  seen  in  .soft  itifih  rat  ions,  folliculitis  and  general  caliirrbal  tndolene* 
There  should  be  no  rejietioii  in  pain,  increase*!  discharge  or  blood. 

Traumatism,  physical,  thermal  or  chemical,  will  convert  a  soft  infi- 
tration  into  a  hard  node  or  .stricture,  so  that  gentleness,  moderate  )ve»W 
weak  solutions  and  weekly  treatments  b>'  these  meth<Nls  alone  a 
indicated,  l>eginning  about  one  month  after  tlie  dLscharge  and  ailiv-^' 
treatment  have  ceftsc<l,  as  premature  treatment  is  as  irritating  as  over"*^ 
energetic  measures. 

The  irrigating  sounds  are  a  means  of  retrojectinn,  dilatation  anC^ 
massage  by  the  one  passage  of  a  single  instrument.  The  author'^ 
models  are  preferred!.  These  are  described  in  Chapter  VII  on  tb^ 
Treatment  of  Strii-tureon  page  3().S.  They  are  pa.ssi-il  cold,  ma.ssagf  ii 
perfomu'd  upon  their  shafts  iif  desired  and  then  the  retrojei-tion  Is  dm 
by  gently  filling  the  bladder  with  a  mild  warm  aiitis<-ptir  In  painln 
distention  and  then  |>ermittiiig  the  patient  to  evacuate  it.  'ITie  » 
solutions  of  nitrate  of  silver  are  the  best,  alternating  with  argyrot  2 
to  5  per  cent.,  protargol  0.,"i  to  1  per  cent,  and  potassium  permoDganate? 
1  in  10,00fl  to  I  in  20nt)  by  gradual  increase. 

The  ointment  sounds  are  not  ver>-  reliable  or  valuable  because  t 
mucosa  of  the  uretiira  doi-s  not  absorb  the  saUew  readily  and  becauB 
its  musculature  has  a  definite  tendency  to  ejet-t  the  salve  as  a  for 
body.    The  author's   model   has  advantages   as   follows:     (I) 
standard  curve  of  the  uretliral  sound  with  its  tip  shortened:  (2)  a  bhi 
rounded  tip  which  does  not  traumatize;  (.'()  an  inner  tube  to  cufy  tJ 
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)intment  to  the  base  of  the  curve,  which  permits  easy  change  of  the 
ointment  and  sterilization  of  the  sound  itself;  (4)  a  large  reservoir  of 
krd  rubber  for  the  ointment,  of  which  there  should  be  several  for 
changing  the  treatment.  The  ointment  sound  is  passed  exactly  like 
the  standard  instrument,  and  when  its  beak  reaches  the  point  to  be 
treated  a  small  quantity  of  the  salve  is  squeezed  out  by  screwing  the 
handle  of  the  reservoir  down. 

The  cupped  sound  is  like  the  standard  sound,  with  numerous  depres- 
sions cut  into  all  faces  of  the  shaft  for  a  short  distance  proximal  to  the 
cune.  They  are  likewise  not  reliable  because  the  salve  is  apt  to  be 
wiped  out  of  the  cups  during  introduction.  The  ointment  should  be 
of  weak  chemical  strength  and  may  duplicate  the  preparations  used  in 
the  in*igation  and  instillations,  such  as  alum  and  zinc  sulphate  grains 
0.5  to  1  to  the  ounce  (1  in  1(X)0  to  1  in  500)  as  astringents,  argyrol  2 
to  10  per  cent,  as  an  antiseptic  and  ichthyol  0.5  to  5  per  cent,  as  a 
stimulant. 

The  operative  measures  are  included  under  anterior  urethroscopy, 
which  from  meatus  to  bulb  will  detect  the  individual  lesions  and  verifv 
the  diagnoses  of  other  measures.  All  details  of  equipment  and  technic 
are  fully  discussed  in  the  Chapter  on  Urethroscopy,  page  616.  For 
our  purposes  here  the  following  details  suffice: 

The  urethroscope,  either  of  the  open-end  Chetwood  type  or  of  the 
side  fenestnun  Buerger  or  McCarthy  type,  is  the  best  instrument 
for  verifying  the  data  found  with  the  boiigie-a-boule  and  then  of 
treating  the  lesions  surgically  by  gentle  curetting  and  incising  dis- 
eased spots  or  chemically  with  graded  caustics  or  thermally  with  the 
actual  cautery  or  electrically  with  the  galvanocautery,  the  high-fre- 
quency current  of  Oudin,  the  relaxing  current  of  d' Arson val  or  galvani- 
zation or  faradization.  In  the  last  two  the  negative  pole  must  always 
be  within  the  urethra  and  a  large  positive  pole  carefully  applied  to 
the  abdomen  or  back.  In  general  the  mild  means  which  do  not 
destroy  the  mucosa  should  always  be  preferred,  because  such  destruc- 
tion of  the  lining  may  be  more  extensive  than  apparent  at  the  moment 
of  treatment  and  prove  to  be  the  first  step  in  traumatic  stricture.. 
Small  s>Tinges  with  very  long  silver  tips  have  been  devised  for  applying 
antiseptic  and  astringent  medicines  directly  into  diseased  crypts  and 
follicles  and  are  of  value  if  carefully  used. 

The  urethroscope,  when  skilfully  employed,  will  locate  any  lesion 
*nd  submit  it  to  treatment.  As  pointed  out  in  the  Chapter  on  Diag- 
l^osis  it  is  necessary  to  be  perfectly  familiar  with  the  healthy  mucosa 
^  Its  normal  gloss  and  color,  vascularity,  edema,  elasticity  and  cr>T)ts. 
These  must  be  distinguished  from  the  lesions  found,  such  as  excoria- 
tions, exfoliations,  ulcers  and  infiltrations  and  diseased  follicles  and 
8«nds.  Local  applications  of  styptics,  astringents,  antiseptics  and 
^ulants,  of  the  high-frequency  current  of  Oudin,  of  curettement 
^d  incision  may  readily  be  made  through  the  urethroscope.  These 
^^ods  of  treatment  are  more  valuable  in  the  complications  than  the 
^ple  chronic  lesions. 
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General  frequency  of  treatment,  with  all  the  foregoing  localiz( 
methods,  should  be  without  any  irritation  whatever  and,  as  a  ruii 
the  number  of  applications  begins  with  once  a  day  for  the  mild  irrigi 
tions,  with  three  times  a  week  for  the  instillations,  and  with  once  i 
five  to  ten  days  for  the  instrumentation,  massage  and  electrotherapv 
The  kinds  of  treatment  alternate  so  that  the  same  detail  does  not  recui 
for  longer  periods,  although  the  same  type  can  do  so  within  the  pre- 
scribed limits.  Distinctly  stimulating  applications  are  tempered 
finally  to  mild  astringency  and  then  cease  to  be  followed  by  the  gentle 
instrumentation  after  a  period  of  rest  and  at  the  longer  inter\'als. 

Aftertreaivient, — After  the  lesions  are  removed  and  when  there 
remain  only  a  few  small  light  catarrhal  shreds  or  a  mucous  discharge 
or  a  watery  moisture,  of  which  none  attracts  the  patient's  attention, 
it  is  best  to  leave  him  alone  for  from  two  to  four  weeks  with  only  th( 
persistence  of  good  management  and  hygienic  regulations.  Thea 
should  be  procured  b\'  observing  the  patient  each  week  and  examininj 
his  urine  and  organs  at  each  such  visit.  It  is  well  to  permit  in  thiswa] 
Nature  to  exercise  her  full  powers  of  resolution  undisturbed  befor 
resuming  active  measures  again.  Of  course,  it  is  noted  that  no  gone 
cocci  exist  in  any  exudate  before  this  rest  from  treatment  is  begui 
and  the  patient  must  be  carefully  instructed  to  return  at  once  shoul 
any  difference  in  his  condition  appear. 

Cure. — Cure  rests  on  the  same  principles  laid  down  under  this  hea< 
ing  for  acute  anterior  disease  on  page  73.  The  urine  must  be  free  < 
mucus,  pus  or  shre<ls  and  remain  so,  without  relapse,  under  irritatic 
by  instillations,  diet  and  the  beer  test.  A  few  mucous  shreds,  wii 
little  or  no  pus  and  absolutely  without  the  gonoc*occus  on  smear  ai 
culture  during  a  month  or  more  of  repeated  examination,  may  I 
allowed.  Examination  of  the  semen  in  a  condom  worn  at  night 
secure  an  emission  is  the  last  test  and  repeats  the  condition  und 
which  discharge  during  intercourse  brings  out  hidden  gonococci. 

Irrigation   Method. — (tuitions   and   preliminaries   all   duplicate 
every  way  those  of  this  method  in  acute  urethritis,  as  do  likewi 
associated  methods  of  cure.     In  the  same  category  are  the  intern 
measures  graduated  according  to  reaction  and  results. 

Local  measures  comprise  the  same  three  methods  of  irrigation  i 
the  acute  urethritis:  Syringe-and-c:atheter  technic,  Valentine-Jan< 
method  and  Chetwood  double-current  irrigation  (which  might  I 
called  irrigations  without  dilatation),  and*  irrigation  with  dilatatio 
In  all  these  steps  without  exception  the  patient  always  first  imnat 
hi  the  i)resence  of  the  urologist  and  if  insufficient  urine  is  passed  t 
anterior  urethra  should  be  flushed  as  a  preliminary  before  passi 
the  deep  lu-ethra  into  the  bladder.  This  viscus  is  filled  with  any 
the  standard  antiseptic  and  astringent  solutions,  given  on  page 
and  next  the  deep  urethra  and  anterior  urethra  are  irrigated  as  ^ 
instrument  is  withdrawTi.  Then  evacuation  of  the  bladder  conte 
cleanses  the  canal  as  a  retro ject ion. 

In  irrigation  with  dilatation,  massage  of  the  mucosa  by  the  stret 
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vng  is  good  additional  treatment,  secured  by  the  Kollmann  irrigating 
and  nonirrigating  dilators,  by  standard  flexible  or  steel  sounds  with 
imgation  following,  or  by  the  author's  irrigating  sounds. 

The  soft,  flexible  instruments  should  precede  any  form  of  rigid  instru- 
ment until  the  response  to  dilatation  is  known  and  all  dilatation  should 
be  begun  very  late  in  the  treatment,  so  as  not  to  convert  resorbing  and 
soft  infiltrations  into  dense  and  persistent  lesions.  If  insufficient  urine 
i8  passed  the  anterior  lu'ethra  should  be  flushed  with  the  syringe-and- 
catheter  method  as  a  preliminary.  In  all  methods  the  duration  of 
dilatation  is  five  to  ten  minutes,  its  repetition  every  three,  five  or 
seven  days,  with  preference  for  the  long  intervals,  and  no  pain,  blood 
or  traumatism  should  accompany  its  increase  of  one  number  of  the 
French  scale  and  no  more  at  each  treatment.  All  mechanically 
expanding  instriunents  are  advanced  a  fraction  of  a  number  at  a 
time  if  the  slightest  traumatism  occurs.  There  should  be  no  reaction 
to  these  dilatations. 

The  Kollmann  irrigating  dilators  are  passed  exactly  like  a  sound, 
with  the  blades  closed  and  after  thorough  lubrication  with  boro- 
glyceride  or  other  soluble  preparation.  When  in  place  in  the  midline 
o{  the  body  with  the  penis  held  stretched  upon  it  the  blades  are  slightly 
opened  and  the  irrigating  fluid,  under  gentle  head,  and  mild  concentra- 
tion and  easily  tolerated  heat  are  turned  on.  After  about  1  or  2  quarts 
have  flowed  through  the  canal  the  reservoir  is  disconnected  and  the 
.  dilatation  continued  for  the  rest  of  the  prescribed  period.  The  blades 
are  then  nearly  closed  in  order  to  avoid  pinching  the  mucosa.  Should 
this  occur  the  blades  are  opened,  the  irrigation  resumed  and  continued 
while  they  are  again  closed  partly  and  the  instrument  is  removed  while 
the  fluid  keeps  the  mucosa  back. 

The  Kollmann  nonirritating  dilators  are  protected  with  a  rubber 
cover  suggested  by  Valentine,^  well  smeared  with  a  soluble  lubricant, 
passed  into  the  urethra  like  a  sound  and  then  expanded  a  part  or  whole 
number.  It  is  closed  fully  on  withdrawal  because  the  rubber  cover 
shields  the  mucosa.  Irrigation  is  then  perfomicHl  by  any  method 
selected,  preferably  with  the  s>Tinge-and-catheter  technic  in  the 
author's  opinion. 

^Oie  standard  flexible  or  steel  sounds  are  gently  passed  into  the 
"ladder  and  when  removed  are  followed  by  irrigation,  as  just  stated. 
Y^is  technic  is  excellent,  but  has  the  disadvantage  of  two  incursions 
cither  by  the  sound  and  catheter  or  the  soimd  and  a  stream  of  fluid  for 
*e  irrigation. 

The  author *s  irrigating  sounds  in  slowly  ascending  sizes  are  far  pref- 
erable to  any  of  these  other  methods.  All  their  details  are  described 
^der  treatment  of  Strictiu-e  on  page  358.  After  passing  one  into  the 
JMderthe  obturator  is  withdrawn,  the  viscus  washed  clean  and  then 
*"led  with  any  of  the  standard  antiseptic  and  astringent  solutions, 
which  may  also  be  instillated  into  the  urethra  as  the  sound  is  with- 

*  Loc.  dt. 
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drawn.  Then  evacuation  of  the  bladder  flushes  the  urethra  from 
behind  forward.  This  sound  requires  one  incursion  for  all  four  piff- 
poses — dilatation,  washing  of  the  bladder,  instillation  of  the  urethn 
and  irrigation — or  for  any  two  or  three  of  these  aims. 

Aftertreatment — When  the  case  seems  to  be  at  an  end  the  afte^ 
treatment  and  observation  are  the  same  as  those  discussed  under  tie 
conservative  method  on  page  286. 

Cure. — Cure  hi  all  its  standards  is  the  same  as  that  outlined  for  the 
expectant  treatment  on  page  286. 

Posterior  Gonococcal  Chronic  Urefhritis. — The  symptoms  are  sub- 
jective and  objective  with  the  general  features  noted  in  the  opening 
paragraphs  on  symptoms  in  that  the  objective  usually  predominate 
over  the  subjective,  which  are  divisible  into  three  general  classa- 
urinary,  sexual  and  general.  The  subjective  urinar>'  sNinptoms  are 
frequency,  tenesmus  and  pain,  which  are  usually  more  marked  the 
nearer  the  lesions  are  to  the  sphincter  of  the  bladder.  The  frequency 
may  be  very  little  or  marked  and  rather  urgency  than  true  frequency. 
It  is  increased  by  congestion  from  intercourse,  diet  or  drinking,  whidi 
concentrates  the  urine,  and  decreased  by  diluents  which  render  it  bland. 
Tenesmus  rests  on  the  same  factors  and  may  be  slight  or  severe.  It 
rarelv  has  the  intensitv  of  acute  involvement  but  usuallv  is  a  sense 
of  uneasiness  directly  after  urination.  Pain  may  be  due  to  aciditj'of 
the  urine,  ulcerations,  or  the  obstruction  of  infiltrations  and  polypi 
It  is  usually  not  important  except  in  oversensitive  individuals. 

The  subjective  sexual  symptoms  are  in  great  variety  and  among  the 
most  troublesome  on  account  of  nervous  and  psychic  effects.    They 
also  vary  with  intensity  and  frequency  and  usually  comprise  deep- 
seated  perineal  pain  on  erection  and  ejaculation,  loss  of  normal  sexual 
enjo>Tnent,  premature  ejaculation,  nocturnal  emissions,  which  may 
be  normal,  purulent  or  bloody,  decreased  desire  and  finally  prostatitis, 
seminal  vesiculitis  and  frequent  attacks  of  epididjinitis.    The  pros-    | 
tatitis  shown  under  pathology  may  be  of  the  exfoliating  epithelial 
tv'pe  or  of  the  purulent  type,  both  of  which  exudates  may  appear 
only  during  defecation  to  the  alarm  and  discomfort  of  the  patient.   The 
epididymitis  probably  depends  on  prostatitis  and  seminal  vesiculitis 
and  appears  usually  without  known  exciting  cause.    Seminal  vesicu- 
litis is  usually  of  the  relapsing  t\'pe  with  hardly  any  exudate  for  * 
short  time  and  then  copious  amounts  for  a  longer  period.    In  the 
strict  sense  the  s>Tnptoms  due  to  prostatitis,  seminal  vesiculitis  and 
epididymitis  are  the  chronic  complications  of  posterior  chronic  ui** 
thritis,  and  are  fully  discussed  under  this  heading  on  page  313.    The 
discharge  may  be  free  but  scanty  or  only  shreddy.    Thus  arise  tb^ 
frequent  drops  appearing  during  the  day  and  relapsing  from  time  tO 
time  or  the  drop  shown  only  in  the  morning.    In  some  cases  there  i5 
no  discharge  which  the  patient  sees  except  in  the  urine,  as  shreds 
otherwise  conii)lications  in  the  prostate  and  vesicle  are  to  be  looked 
for. 

The  general  or  systemic  subjective  s\Tnptoms  are  absorptive,  nervous 


GONOCOCCAL  CHRONIC  URETHRITIS  289 

digestive.  Many  patients  show  certain  absorption  phenomena, 
icially  in  complicated  cases  leading  to  anemia,  depreciation  of  gen- 
l  health,  and  the  like,  and  arthritis,  which  have  already  been  dis- 
sed  under  complications.  The  nervous  symptoms  are  highly  various 
1  constitute  usually  worry,  irritability  and  a  great  list  of  neuralgic 
ns  and  queer  sensations,  referable  to  various  portions  of  the  sexual 
;ans,  more  conmionly  the  glans  penis,  perineum,  groins,  testicles, 
ghs  and  loins.  These  may  be  constant  but  much  more  conmionly 
ne  and  go  largely  according  to  the  patient's  physical  weariness  and 
J,  therefore,  most  numerous  toward  the  end  of  ^e  day.  The  diges- 
^e  elements  depend  largely  on  the  mental  worry  and  are  loss  of  appe- 
e  and  constipation.  These  general  symptoms  sometimes  continue 
len  there  is  no  longer  an  objective  basis  and  are,  therefore,  difficult 
explanation.  It  is  at  least  thinkable  that  those  conditions  in  the 
ood  which  lead  to  the  complement  fixation  observations  may  finally 
OTk  out  as  the  objective  causes. 

Objective  s>Tnptoms  are  also  urinary,  sexual  and  general,  but 
jpend  as  to  character  on  whether  the  case  is  one  of  the  slow  progres- 
ve  t>pe  of  gonococcal  chronic  urethritis  or  one  of  the  quiescent 
jcurrent  t^'pe  with  acute  and  subacute  exacerbations. 
The  urinar>'  signs  are  that  in  the  ordinary  two-glass  test  both  glasses 
low  discharge,  either  in  free  pus  or  shreds,  in  accordance  with  the 
ature  and  activities  of  the  process.  The  reason  for  this  fact  is  that 
be  first  glass  of  urine  does  not  wash  away  all  the  pus  and  clinging 
lireds  from  the  posterior  urethra  although  it  does  show  the  larger 
uantity.  True  prostatic  elements  and  seminal  vesicular  contents 
toy  be  in  the  second  glass,  either  because  these  organs  are  compli- 
ited  with  the  disease  or  because  incidentally  in  the  process  of  lurina- 
on  they  have  partially  been  evacuated.  Careful  microscopy  alone 
roves  the  nature,  state,  source  and  infectiousness  of  such  pus  or 
ireds  and  the  presence  or  absence  of  spermatozoa.  The  seven- 
lass  test  of  the  author  shows  pus  in  the  Anterior  Irrigation  Glass 
favitated  into  the  anterior  urethra  from  the  posterior  urethra,  nothing 
I  the  Anterior  Control  Glass,  abundance  of  detritus  in  the  Posterior 
rethral  Glass  which  like  Glass  I  will  show  various  posterior  urethral 
i«nents  whose  nature  depends  on  the  microscope.  The  Bladder  Glass 
'  negative,  the  Prostatic  Glass  by  massage  may  be  negative  or  show 
implicating  lesions,  while  the  same  deductions  are  made  from  the 
ndmgs  in  the  Right  and  Left  Seminal  Vesicular  Glasses.  In  other 
•ords,  if  only  the  posterior  lu-ethra  is  involved,  and  its  annexa  normal, 
^^  last  three  glasses  will  be  practically  or  actually  negative.  The 
Oratory  qualifies  the  source  of  the  pus  and  desquamated  detritus 
nd  the  organisms  as  gonococci,  and  the  complement  fixation  test  as 
ositive  in  cases  of  long  standing  or  with  complications. 
The  objective  sexual  symptoms  are  referred  to  the  prostate,  seminal 
ssides  and  testes. 

Treatment. — Description  of  management  is  completed  in  Chapter  IX 
I  General  Principles  of  Treatment. 
10 
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Of  physical  measures  in  the  declining  stage  the  stimulation  of  geneni 
massage  is  good  locally  and  used  systemically  is  equivalent  to  exerm 
in  its  hyperemic  effects.    Hydrotherapy  in  the  acute  and  cimmie 
periods  will  decongest  and  stimulate.    Heat  is  better  than  cold  because 
the  latter  so  often  induces  catarrh.    Electrotherapy  must  be  iwJ 
only  in  the  declining  period.    Galvanism  for  cataphoresis  is  indictted 
locally  in  the  anterior  urethra.    In  the  posterior  urethra  the  direct 
d'Arsonval  current  may  be  used  with  the  insulated  metal  electrode, 
measuring  100  to  400  milliamperes  intensity  of  cmrent,  for  twenty 
minutes  in  diu^ation  and  one  to  three  times  in  frequency  per  weA 
The  high-potential  partially  insulated  vacuum  electrode  attached  to 
the  negative  pole  of  the  standard  multiple-plate  high-^peed  stitie 
machine  with  the  positive  pole  grounded  may  be  used.    A  spark  pf 
of  a  J  inch  sets  the  intensity,  ten  minutes  the  diu'ation  and  trice  • 
week  the  frequency.    No  rectal  treatment  is  necessary'.    The  ^espe^ 
tive  action  of  these  currents  is  diathermic  for  the  d'Arsonval  ui 
actinic  and  germicidal  for  the  static  machine.    The  results  of  eiek 
modality  arc,  therefore,  destruction  of  the  infecting  organisms  I? 
the  local  temperatiu^e  produced  in  the  diathermic  current  and  bvAe 
actinic  effect  of  the  high-potential  static  current. 

The  d'Arsonval  high-frequency  current  in  the  autocondensitioi 
method  stimulates  elimination  and  acts  as  a  restorative.  The  static 
wave  current  with  a  long  electrode  placed  over  the  spine  attacM 
to  the  positive  pole  of  a  high-speed  static  machine  has  also  a  mf 
beneficent  restorative  effect. 

The  medicinal  measiu*es  follow  these  leads  by  supporting  the  splOB^ 
regulating  the  intestinal  absorption,  preventing  toxemia  and  alleviil' 
ing  catarrhal  tendencies  through  stimulating  the  mucosa  to  hM 
action — all  bv  svstemic  administration  of  tonics  for  the  blood,  * 
vous  and  digestive  systems  and  mucous  membranes.  By  local 
in  the  declining  stage  mucous  discharge  is  allayed  by  ver>'  mild  W 
injections,  irrigations  and  the  physical  measures  already  given.  \M 
in  the  disease  instillation  and  cautious  instrumentation  are  bef» 
Details  are  described  under  anterior  gonococcal  acute  and  ckr* 
disease.  Applications  through  the  lu'ethroscope  are  rarely  iie< 
The  prostate  may  be  soft  from  sympathetic  congestion  or  from  ft^ 
involvement  or  late  lesions  of  follicular  or  parenchAinatous  prostalft; 
which  makes  the  case  i>ass  over  into  one  of  chronic  complicatioDsav 
is  discussed  in  Chai)ter  V.  The  seminal  vesicles  on  one  or  hA 
sides  are,  like  the  prostate,  negative  in  the  t>T>ical  uncomplicated  ci* 
and  show  even  on  a  full  bladder  nothing  or  at  most  s^inpadieticc)*-- 
gestion.  In  the  complicated  cases,  however,  they  may  dior  aff' 
dogret*  of  inflammation,  infiltration  and  chronic  abscess  fonnat]*' 
The  testes  and  vasa  deferentia  follow  the  rule  of  both  the  pww'j'C 
organs,  being  negative  in  cases  of  tnie  posterior  disease  but  Acfrt| 
ahnost  any  stage  of  involvement  of  the  epididjinis  and  other  poM^i 
of  the  vas  in  chronic  persistent  or  chronic  relapsing  inflainma**^' 
The  interval  between  the  testis  and  its  epidid^'mb  of  the 
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organs  should  alwaj^s  be  felt  and  when  it  is  absent  further  investiga- 
tion should  be  stimulated  in  tlie  epididjinis  and  along  the  vas  up  to 
the  ing:uinal  eanal  and  tfirough  the  rectum  along  the  ampulla  close 
to  &i:  seminal  vesicle.  There  is  frequently  no  objective  basis  for  the 
■mcnlain  nud  irregular  neuralgic  pains  complained  of  by  many 
pttirnts,  but,  on  the  other  h&nd,  careful  exploration  often  reveals  an 
oiKUSpected  focus. 

I'rrthroscopj'  belongs  distinctly  to  the  objective  analjsis  of  gono- 
coccil  chronic  urethritis  but  is  deferred  to  Chapter  XII  of  this  work 
hwHise  it  is  so  rouch  a  science  itself.  The  objective  general  s^Tnptoins 
ire  usually  absorptive,  nervous  and  digestive  and  the  more  pro- 
fnumi  manifestations  depend  entirely  on  the  se\ere  examples  of  the 
disease,  especially  with  complications,  as  stated  in  Chapter  V  on 
page  332.  The  absorptiive  signs  are  summed  up  in  the  general  term 
l(«emia  and  arc  manifested  during  the  earlier  and  severe  periods  by 
lever,  which  disappears  as  the  case  settles  into  fixed  chronicity:  by 
»\mm  in  the  blood  and  sometimes  by  loss  of  weight.  In  this  class 
woiiki  belong  the  positive  complement  fixation  test.  The  ner\'ous 
VTiiptoms  are  general  unrest,  neiuasthenia  and  excited  reflexes  really 
lifpendetit  on  absorption  and  worry.  Neuritis  and  neuralgia  may  be 
iTMent  and  give  their  chararteristic  findings,  the  former  tenderness 
over  the  uer\'e  and  irregular  changes  in  its  function  au'l  the  latter 
nften  without  objective  data.  The  digestive  elements  are  the  coated 
liiigiie  jind  the  appearance  of  being  out  of  health  and  constipated, 
'Well  may  proceed  from  eitlier  the  absori)tion  or  the  medication. 

BUpiOBis. — This  depen<is  on  its  usual  four  factors  which  should  be 
wifully  studied  in  Chapter  VIII  on  General  Principles  of  Diagnosis. 
The  histiiry  of  the  acute  attack  shows  obstinate  and  severe  sj-mptoms, 
"fflietimcs  improper  and  o\'eractivemanagcment,  followed  by  persistence 
•■fsjinptoms  in  a  tow  and  stationary  degree  or  a  slowly  progressing  and 
fflipaing  degree.  The  ajTnptonis  vary  in  their  activity  and  as  stated  are 
"rinar)-,  sexual  and  systemic.  The  frequency,  urgency  and  tenesmus 
"f  uritiation  are  the  most  important,  associated  with  the  chronic  dis- 
ftisrge  or  drop.  The  physical  examination  of  the  lu-ine  in  test-glasses, 
**Pfci»lly  by  the  seven-glass  test  of  the  author,  shows  (-haracteristic 
"111  abundant  exudate  in  the  posterior  urethral  glass.  The  anterior 
"Whral  and  control  glasses  may  be  negati^■e  and  such  elements  as 
"""S'  TOnt«in  will  be  from  the  posterior  urethra.  Urethroscopy  is 
■""jwrtaDt  and  applied  in  the  methods  set  down  in  Chapter  XII  on  that 
wliiwt.  (  ystoscopy  should  always  be  performed  when  the  tenesmus 
"  ffrai  hi  order  to  be  sure  that  the  bladder  has  not  been  invaded.  The 
Ithorsiory  repeals  the  presence  of  the  gonococcus  and  the  complement 
"Wtitm  test  is  advisable  in  the  more  marked  cases.  The  treatment 
st^p  by  step  serves  to  corroborate  all  the  other  findings. 

Twuaient. —  Posterior  gonococcal  chronic  urethritis  must  be  treated 
I*)'  »11  the  methods  usually  emplo,\'ed  for  combating  this  disease,  remem- 
""ngthat  the  annexa  of  this  portion  of  the  canal  are  very  important 
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Preventive  and  abortive  treatments  are  literally  nil,  although  good 
judgment  in  the  diagnosis,  due  attention  to  the  pathological  lesions^ 
full  respect  for  the  sjTnptoms  and  precise  selection  of  gentle  means  ol 
treatment  will  do  much  to  prevent  posterior  acute  lesions  from  beoom- 
ing  chronic  and  especially  from  becoming  complicated.  It  is,  of  couix^ 
not  possible  to  abort  the  transition  from  acute  to  chronic  lesions. 

Reference  to  Chapter  IX  on  General  Principles  of  Treatment  wi 
supply  all  facts  on  management. 

Curative  Treatment, — Its  procedures  are  two:  the  expectant  method 
and  the  irrigation  method,  each  having  the  same  general  essentials  as 
have  been  noted  under  Anterior  Gonococcal  Chronic  Urethritis  oo 
page  53. 

The  same  accepted  and  established  general  principles  of  gentkness  | 
in  dealing  with  the  mucosa  apply  in  this  region  as  in  the  anterior 
urethra  anil  of  local  and  systemic  stimulating,  supporting  and  restoring 
measures. 

Subjective  loc*al  s\inptoms  have  l>een  given  as  lu'inar^^  in  frequency, 
tenesmus,  pain  and  discharge,  as  sexual  in  deep  perineal  (hordfc, 
disturbed  ejaculation  and  coitus,  nocturnal  emissions  and  congested  , 
prostate,  seminal  vesicles  and  testicles  without  true  complicatioos. 
The  systemic  subjective  signs  are  those  of  absorption  and  disordered 
digestion  and  nervous  system.  Corroboration  of  all  these  symptonB 
rests  with  objective  examination  and  in  particular  with  the  autbor^* 
seven-glass  test  and  urethroscopy.  Often  the  objective  signs  areifcc 
only  definite  symptoms. 

Physical  measures  compromise  the  standard  three — massage,  hydro- 
therapy and  electrotherapy,  each  requiring  brief  notice  as  extended 
discussion  is  elsewhere.     ^lassage  is  efficient  in  controlling  relaxed 
conditions  by  indirt*ctly  stimulating  the  mucosa  and  annexa  of  thedficp 
urethra  especially  when  the  passive  congestion  extends  to  the  prostate 
and  seminal  vesicles  without  tnie  inflanMnation.    Massage  of  the  deep 
urethra  may  he  done  while  an  instrument  is  in  situ  exactlj'  as  in  tl* 
anterior  urethra  with  the  ever-present  caution  against  vigor  suffici^ 
to  bruise  the  prostate.    For  this  reason  it  should  always  be  begun  wiu| 
soft,  flexible  instruments  until  tolerance  is  kno\^Ti.  If  well  borne,  met* 
instruments  may  later  be  used  but  in  the  average  case  had  best  «* 
omitted  altogether.    Hydrotherapy  is  local,  applied  to  the  urethra  o^ 
the  rectmn  or  general  to  the  body  at  large.    Its  local  urethral  measure^ 
are  largely  coven*d  by  the  irrigation  treatment  in  any  of  the  thrc^ 
ttx*hnics  (liscussed  on  page  71 ,  and  its  rectal  development  requires  hot 
sometimes  cold,  normal  salt  solution  for  those  forms  of  passive  relaM? 
tion  also  btniefited  by  massage  of  the  prostate,  seminal  vesicles  aw 
urethra.     Its  details  are  reviewed  under  posterior  acute  urethritis  a 
irrigation  with  doubkM."urrent  tubes  or  repeated  enemata  or  the  ps} 
chrophore  or  thermophore.    General  body  baths  are  not  of  much  vali 
except  for  increasing  elimination  when  there  is  a  tendency'  to  absorj 
tion  and  in  controlling  urethral  chill  and  other  occasional  ill  effects 
instrumentation,  but  hot  sitting  baths  are  called  for  by  indolent  mucoe 
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)ld  may  be  applied  to  the  deep  urethra  with  sounds  of  medium  sizes, 
h22-24  F.,  dipped  in  iced  water,  passed  every  three  or  four  days 
id  retained  for  ten  minutes,  if  benefit  ensues.  Sharp  or  dull  neuralgic 
Kerpains  indicate  cessation. 

The  electrotherapy  is  also  local  or  general  and  has  been  fully  dis- 
missed under  Anterior  Chronic  Urethritis,  on  page  279,  as  to  equipment 
B  machines  and  electrodes  for  developing  and  applying  the  various 
modalities,  as  to  medicinal  supplies  and  as  to  selection  of  case  and 
iiiration  and  frequency  of  treatments.  The  electrodes  for  the  poste- 
rior urethra  must  have  the  form  of  sounds  for  suitable  penetration 
and  apposition.  Like  hydrotherapy,  electrotherapy  through  the 
rectum  is  of  benefit  and  requires  special  electrodes. 

Its  local  methods  are  either  posterior  urethral  or  rectal  or  both  in 
correlation  or  sequence.  In  the  posterior  urethra  if  the  purpose  is  to 
stimulate  relaxed  muscularis,  a  faradic  current  is  employed  through 
thecur\'ed  electrodes  with  30  interruptions  to  the  second  corresponding 
with  the  normal  fibrillary  contractions  of  muscle  tissue  and  so  feeble 
b  intensity  as  not  to  be  measurable  but  so  strong  as  to  cause  painless 
[Aysiological  thrill.  Either  pole  may  be  put  into  the  urethra,  but  a 
large  indifferent  electrode  is  applie<l  to  the  abdomen.  Treatments 
persist  five  or  ten  minutes  unless  discomfort  or  pain  arises  and  visits 
like  those  for  instillations  are  every  other  day  dependent  on  results 
which  are  always  free  of  secondary  irritation.  There  is  no  after- 
treatment — the  less  meddling  the  better.  As  in  the  anterior  urethra 
the  glass  electrodes  may  be  employed  for  local  effect  in  two  ways. 
U  attached  to  the  negative  pole  of  the  high-speed  static  machine  the 
effect  is  sedative,  which  is  advisable  in  irritable  conditions;  but  if 
connected  with  the  positive  pole  of  the  machine  the  action  is  hyperemic, 
stimulating,  germicidal  and  actinic. 

In  rectal  application  a  static  machine  of  standard  type  is  used  with 
jnetal  electrodes  and  the  static  wave  current  for  relaxation  without 
infection.    The  connection  is  to  the  positive  pole  while  the  negative 
pole  is  grounded.    The  tension  of  current  is  that  of  a  spark  gap  of  ^  to 
2",  according  to  effects,  with  a  frequency  of  interruption  of  150  to  200 
per  mmute  and  a  duration  of  treatment  of  twenty  minutes  and  a  fre- 
quency of  visits  of  every  other  day  and  then  twice  a  week.    Intensity 
*nd  frequency  of  treatment  decrease  with  the  improvement  and  there 
18  noaftertreatment.    The  results  are  a  painless,  profound,  alternating, 
physiological  tissue  contraction  and  relaxation — a  massage  more  local- 
ized and  energetic  but  less  traiunatic  than  digital  massage.    In  infil- 
tration with  infection  a  vacuimi  tube  in  the  rectum  is  applied  over  the 
UKthra  and  the  current  is  produced  by  a  static  machine  with  the  nega- 
tive pole  connected  to  the  electrode  and  the  positive  pole  grounded. 
Intensity  is  determined  by  a  spark  gap  of  ^  to  1"  and  J  to  1  milliampere 
of  current  on  a  reliable  meter  in  series  with  the  negative  side  of  the 
nachine.   The  diuration  is  ten  minutes  and  the  frequency  of  visits  two 
o  three  times  per  week  with  longer  intervals  as  the  improvement  occurs, 
>ut  the  intensity  of  the  current  and  the  duration  of  treatments  axe  not 
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changed.  The  results  are  due  to  actinic  discharge  from  the  vacuum 
electrode  which  penetrates  the  tissue  from  ti^'o  to  six  millimeters  and 
gross  tissue  contraction  produced  by  the  high-potential  static  current 
There  is  no  aftertreatment. 

Systemic  application  is  discussed  under  this  topic  in  Anterior  Chronic 
Urethritis  on  page  281 ;  but  it  must  be  remembered  that  the  contin- 
uation of  the  svTnptoms  causing  worry  and  the  persistence  of  the 
lesions  inducing  absorption  are  in  posterior  chronic  urethritis  fertile 
causes  of  disturbanc*es  in  digestion,  elimination,  circulation  and 
nervous  efficiency  requiring  restoration.  Electricity  is  of  value  in 
many  cases. 

Medicmal  measures  are  systemic  and  local  and  serotherapeutic. 
The  systemic  medication  of  influence  on  the  lU'ine  or  mucosa  comprise 
the  drinking  of  mineral  or  plain  w^ater,  the  various  urinary  diluents 
and  antiseptics,  blenriorrhagics,  and  sexual  sedatives.  A  bland  urine 
prevents  irritation  and  aids  m  controlling  the  inflanmiation.  Anti- 
septics and  blennorrhagics  avoid  possible  transfer  of  infection  with 
instruments  while  tlie  sexual  sedatives  allay  the  excitement  due  to 
irritating  lesions  or  the  passive  congestion  of  the  prostate  and  vesicles. 
Urethral  chill  after  instrumentation  is  corrected  in  sthenic  patients 
by  one  pill  containing: 

3 — Morphia  sulphate  0.0078  to  0.0156  gramm(>s  (graind  i  to  J) 

Tincture  of  aconite    .  0.0625  to  0.1875  grammes  (minims  1  to  3) 

Quinine  sulphate  0. 1875  to  0.3125  Rrammes  (grains  3  to  5) 

Asthenic  subjects  re<iiiire  the  substitution  of  nitroglycerine,  grains  ji^  to  -^^  (oi 
the  aconite. 

In  serum  therapy,  as  outlined  in  Chapter  IX,  lies  a  measure  of  value 
in  building  up  bodily  resistance  against  infection  and  absorption. 
The  more  efficient  form  seems  to  be  active  immunity  produced  by  the 
injection  of  gonococcal  or  mixed  bacterhis;  but  passive  immunity  from 
injection  of  senmis  ma\'  also  be  tried.  Autogenous  bacterin  or  serum 
should  receive  first  attention  and  stock  products  second  choice  only 
after  unsatisfactory  results  with  the  former. 

The  local  medications  comprise  hand  injections,  instillations,  retio- 
jections,  dilatations  and  irrigations  and  the  methods  are  again  two, 
constTvative  and  irrigation.    Patients  cannot  safely  use  hand  injection* 
in  the  dei*i)  urethra  which  are  therefore  abandoned  in  favor  of  retr&" 
jections  performed  with  the  soft  catheter  or  the  reflux  catheter  or  9S 
detailed  under  sounds  and  dilators  in  later  paragraphs  with  the  author's 
irrigating  sounds  or  the  Kollmann  irrigating  dilator.   A  soft,  velvet-eye* 
rubber  catheter  Xo.  16,  IS  or  20  Fr.  is  slowly  passed  into  the  bladder* 
which  after  evacuation  is  filled  with  one  of  the  standard  astringents  or 
antiseptics,  listed  on  page  73,  several  times  until  clean  and  then  kit 
full  while  the  catheter  is  withdrawn  and  the  same  or  slightly  stronger 
solution  is  instillated  in  very  small  quantity  and  with  greatest  gentleness 
along  the  posterior  urethra.    The  patient  then  voids  his  medicated 
bladder-contents,  completing  the  treatment,  which  is  repeated  every  one, 
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two  or  three  days  according  to  reaction.    Improvement  requires  longer 
inter\'al  and  greater  strength  of  medication  but  never  up  to  irritation. 
One  in  15,000  to  1  in  10,000  or  1  in  5000  of  the  zinc  and  alum  astringent 
followed  by  1  in  10,000  to  1  in  5000  potassium  permanganate  and  next 
by  nitrate  of  silver  solution  of  the  same  strength  is  the  best  sequence. 
Ctf  less  value  is  the  reflux  catheter  because  in  the  posterior  urethra  it  is 
difficult  to  prevent  slight  spasm  of  the  compressor  urethrse  muscle 
which  confines  the  fluid  unduly  and  sometimes  leads  to  chemical  irri- 
tation and  then  infection  of  the  prostate  and  seminal  vesicles.    Its 
size  should  always  be  small  and  the  fluids  begun  at  lower  strengths 
than  those  specified. 

Ointment  Sounds. — ^The  best  are  Young's^  and  the  author's.*  Their 
features  are  shown  in  Fig.  71,  which  gives  from  left  to  right  the  plunger 
and  shaft  of  the  Young  instrument,  without  detailing  the  lateral 
outlet.  The  curved  sound,  inner  sheath  and  hard  rubber  container 
and  expression  screw  of  the  Pedersen  apparatus  are  clear.  The  sheath 
'within  the  sound  delivers  ointment  near  the  outlet  and  permits  boiling 
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Fio.  71. — The  ointment-applicating  sound. 

the  soimd  with  little  grease  in  the  water  to  coat  other  instruments. 
Disadvantages  of  ointments  are  that  the  urethra  is  not  strictly  absorb- 
ent as  the  skin  is,  and  that  moisture  and  mucus  further  prevent  action 
of  salves  safe  on  mucous  membranes. 

For  instillations  the  soft  or  hard  instrument  may  be  used,  with  prefer- 
ence for  the  former  in  the  early  periods,  when  the  mucosa  is  apt  to  be 
irritable,  and  for  the  latter  in  the  later  stages,  when  the  lining  is  indolent 
and  relaxed  or  infiltrated.  The  instruments  are,  therefore,  a  syringe 
and  soft  catheter,  the  Keyes-Ultzmann  syringe  or  the  Bangs  syringe 
8wmd  and  treatments  are  repeated  every  one,  two  or  three  days  of 
Mcendbg  strengths  of  silver  nitrate  solution  1  in  1000  to  1  in  100,  with 
only  a  few  drops  at  a  time  especially  of  the  higher  percentages.  The 
Vringe-and-catheter  method  requires  the  Hayden  or  other  syringe  and 
a  soft-rubber  velvet-eye  catheter  No.  16  to  20  French  passed  into  the 
deep  urethra,  where  it  leaves  its  deposit  of  medicine.  The  Keyes- 
Oltzmann  syringe  (Fig.  72,  1)  is  passed  like  a  sound  until  it  reaches 

^  Tr.  Am.  Urol.  Abiq.,  1908,  ii.  73. 
*Ftodenen,  V.  C:  Med.  Rec,  May  30,  1908. 
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tlie  vertical  position  with  the  patient  recumbent  when  it  disc 
tlie  drug  into  tlie  prostatic  urethra.  The  Bangs  sjringe  sound  f 
72,^)  is  also  used  like  a  sound  in  the  reclining  position  of  the  psti-~ 
Its  tip  is  in  the  posterior  urethra  wlien  its  shaft  is  vertical  tr»  the  la^ 
The  medicine  is  then  delivered  upon  the  mucosa.  Tliis  instrument 
the  advantage  of  a  full  assortment  of  tips  in  the  FreiieJi  urethral  s^ 
so  that  a  selection  for  beginning  the  instillation  ami  for  continic: 
it  in  fomhination  with  dilatation  may  renflily  l>e  made.    In  the  autliBi 


FlO,  72.— P(. -I .■II. It  iitvtIiiiJ  ByriiiB™,      /,  ri|jiii.;imi  syriiiiti!  (KeyM 
motBl  (onn,  with  miiovKdlf  Bm>n-jc)im  lip.  in  fniifriwl  willi  (he  orii 
tnmi  wilb  fixM  U|>:  S.  kIjub  Ijatk?:!  and  pluiucpt,  itlip-loini  uimliliaitioii of  ti 
■yriucp:  S.  ttntiKsV  tytiagiB  (ouiid.  with   Bisiirtct]  ojws  u[  slip-ioinl  lips; 
ummblHl  with  thp  ij-ringo  is  Bhowu:    Jf,  BanKs'ii  oyruiBe  Bound.  34  Fr.  I 
trom  the  ijmnito  und  showing  the  long,  smuiid  hul>:'  5,  nuthor'i  bub  for  M 
■yrJiiBD  fur  tho  Bhiiei  wuudii,  with  «tiiDdnnl   netew  fur  lh«  x^'rini 
(ot  ihe  tijM. 

Opinion  it  is  tlie  best  of  the  three  methods  in  skilled  hands.    InsI 
tions  in  oniinar>'  cases  begin  with  silver  nitrate  solution  I  in  5000  a 
ascend  to  1  in  HMK)  or  1  in  .lOO,  but  where  the  mucosa  is  more  d 
and  tendency  or  actuality  of  prostatitis  and  seminal  vesiculitb  ta  p 
smaller  quantities  of  greater  concenlratioiis  arc  allowable,  1  in  .'lO 
1  in  12")  prcfcnibly  with  the  soft  catheter  especially  at  first. 

Dilatation  is  gentle  increase  in  the  size  of  instruments  used,  i 
with  unfavorable  reaction,  such  as  lilee<ling,  pain,  fever  or  prostratiaa. 
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;  after  other  symptoms  except  chronic  drop  and  shreds  and 
response  to  treatment  have  ceased.  It  requires  the  pre- 
passing  of  urine  or  washing  of  the  anterior  canal,  then  flexible 


-Instillation  of  the  proslntic  lircthrn.  The  Buijeb  Mriimc  snund  has  been 
«  step  of  elevBtion  (a»  in  Iho  steps  of  passing  a  soiiiiil,  sec  Fig.  64).  The  left 
Its  the  penis,  urethra  and  sound,  whilp  the  right  huod  eviicuntcs  the  syriDEe. 


-Retained  inatiUation  of  the  prost.-itic  iind  bvilbous  urethra.  The  Iuri;e3t 
^  of  Baoga's  syringo  sound  has  been  passed,  the  deep  urethra  has  been  instil- 
luriDg  slow  withdrawal  of  the  sound,  the  bulbous  urethra  has  lieen  troutcd. 
a  in  retained  a  few  mometits  by  leaving  the  instrument  at  rest  on  the  Bbdomen. 
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or  metal  instruments  in  the  form  of  standard  soimds,  B6mqu6's  sound 
the  author's  irrigating  or  ointment  sounds  and  Kollmann  dilators. 

In  the  earlier  periods  the  flexible  instruments  are  preferred  uiiti 
about  24  French  is  reached,  when  steel  instnunents  are  better,  h 
irrigation  is  desired  with  the  flexible  lisle-thread  instruments  a  catheter 
may  be  mounted  on  a  woven  sound  as  its  obturator,  passed  into  tie 
bladder  and  then  freed  of  the  sound,  thus  permitting  treatment  of  the 
bladder  and  filling  it  for  the  retrojection  as  discussed  elsewhere.^ 
After  cleansing  the  meatus  and  lubricating  the  sound  it  is  engaged  in 
the  meatus  and  anterior  lu-ethra,  where  supported  by  the  hand  it  is 
slightly  bent  in  order  to  facilitate  passing  the  membranous  urethra. 
After  this  step  it  is  passed  directly  into  the  bladder  with  the  penis 
held  horizontally,  as  its  flexibility  permits  it  to  follow  the  curves  of  the 
urethra  without  other  manipulation. 

The  method  of  passing  metal  sounds,  illustrated  in  Figs.  98-102, 
consists  of  five  steps:  gravitation,  elongation,  elevation,  depression  and 
penetration.  In  gravitatwn  the  sound  by  its  o>^ti  weight  enters  the 
meatus  and  anterior  urethra  while  both  are  held  in  the  middle  line  of  the 
body.  Still  in  this  general  position,  elongation  of  the  penis  over  the 
sound  as  far  as  possible  ts  performed,  which  usually  carries  the  tip  of 
the  instrument  almost  to  the  bulb,  also  of  its  own  weight.  £fe»(rfw« 
of  the  handle  to  the  vertical  position  now  carries  the  tip  of  the  instru- 
ment through  the  bulb  and  into  the  membranous  urethra,  especiaDy 
if  the  instrument  is  made  to  hug  the  roof  of  the  canal  by  support  upon 
the  perineal  body  with  the  other  hand  or  by  slightly  pulling  the  instru- 
ment upward  or,  in  difficult  cases,  with  the  finger  in  tlie  rectum  as  a 
guide.  Depression  of  the  handle  in  the  middle  line  of  the  body  now 
carries  the  tip  of  the  instrument  up  to  and  through  the  sphincter  at 
about  the  time  when  the  shaft  of  the  sound  is  parallel  with  the  table- 
Penetration  is  now  performed  by  pushing  the  sound  directly  into  the 
bladder  as  far  as  possible  without  pain  and  rotating  it  gently  there  t€ 
prove  its  proper  position  of  the  curve  within  the  bladder  and  the  shaft 
within  the  lu-ethra.  In  none  of  these  steps  does  the  sound  leave  the 
middle  line  of  the  body  and  all  the  indirect  and  twisting  movements 
of  reaching  the  bulb  often  described  are  so  useless  as  to  be  foolish 
Exactly  the  same  steps  are  followed  in  passing  cystoscopes,  the  cj'sto- 
urethroscope,  straight  sounds,  the  Kollmann  dilators,  metal  catheters 
stone  searchers,  stone  crushers,  or  any  other  lurethral  or  bladder  instrU 
ments. 

For  lu-ethral  retrojection  the  author's  irrigating  sounds  are  describee 
on  page  370.  As  sho^Ti,  one  penetration  with  these  instruments  per- 
mits washing  the  bladder  and  filling  it  with  fluid  for  evacuation  ant 
retrojection.  If,  on  the  other  hand,  irrigation  is  desired,  then  the  KoB 
mann  irrigating  dilator  is  called  for,  as  described  under  Anterior  Chroni 
Urethritis  on  page  287,  and  the  current  maintained  into  the  bladd 
and  back  through  the  urethra.    The  instillating  sounds  are  describ 

1  Pedcrscn,  V.  C:  Loc.  cit. 
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ider  instillations  in  the  previous  paragraphs  and  the  Bangs  form  of 
strument  is  best. 

The  cupped  sounds  have  cups  in  their  shafts  for  applying  ointments 
othe  lu^thra,  such  as  5  per  cent,  nitrate  of  silver  or  argyrol  in  lanolin. 
The  cups  should  be  small,  with  smooth  margins  to  avoid  irritation  and 
deep  to  hold  sufficient  ointment,  whose  melting  point  must  be  low  so 
that  during  retention  it  will  reach  the  mucosa. 

The  author's^  ointment  sound  depicted  in  Fig.  71  is  a  more  reliable 
method  of  applying  this  treatment.  It  consists  of  a  silver  outside  tube 
shaped  like  a  sound  with  an  end  opening,  into  which  slips  the  inner 
sheath  carrying  the  ointment  to  the  base  of  the  short  curve.  By  screw- 
ing the  handle  together  the  salve  is  forced  into  the  urethra.  Removal 
of  the  handle  and  sheath  permits  boiling  the  tip  with  loss  of  little  salve. 
Several  handles  and  sheaths  each  containing  a  different  ointment  are 
necessary.  The  water\^  element  of  the  mucus  and  of  the  mucosa  itself 
largely  prevents  the  absorption  of  ointments  and  the  action  of  the  plug 
of  salve  as  a  foreign  body  causes  not  only  an  outpoiu-ing  of  mucosenmi 
but  also  muscular  action  for  its  expulsion.  Greasy  fluids  in  the  urethra 
are  therefore  a  failure. 

Straight  sounds  in  the  anterior  urethra  are  usually  employed,  because 
their  length  just  reaches  the  bulb  of  the  urethra  and  does  not  invade 
the  posterior  urethra.  The  curved  sound  may  be  used  if  the  urologist 
stops  with  the  second  step  of  elongation  described  by  the  author  in 
thetechnic  of  passing  these  instruments  in  Fig.  97.  The  tip  of  the 
curve  is  then  in  the  bulb  ready  for  the  massage  if  desired  or  for  with- 
drawal after  the  dilatation. 

The  Kollmann  dilators  of  the  nonirritatiiig  and  irrigating  t}T>e  are 
valuable  instruments  and  discussefl  under  Anterior  Chronic  Urethritis. 
The  irrigating  form  is  the  most  serviceable  because  one  may  use  it 
without  or  with  fluid,  the  straight  instnunent  for  the  anterior  and  the 
cur\'ed  form  for  the  posterior  urethra.  Their  insertion  is  spoken  of 
OQ  page  376.  The  irrigation  may  involve  the  bladder  alone  or  include 
die  urethra. 

Surgical  methods  are  nonoperative  or  operative,  of  which  the  former 
8re  chiefly  comprised  in  the  technics  already  covered,  leaving  the  opera- 
tive means  which  include  urethroscopy  and  cystourethroscopy.  Cystos- 
^py  is  performed  as  a  routine  diagnosis  of  the  bladder  in  posterior 
chronic  urethritis. 

Urethroscopy  is  fully  discussed  in  Chapter  XII  on  page  616,  but 
finds  an  important  activity  in  chronic  posterior  urethritis  whose  lesions 
involve  the  mucosa  as  a  whole  from  the  membranous  uretlira  up  to 
and  even  into  the  bladder,  including  the  mucous  crypts  and  follicles 
oi  the  membrane  and  in  complicated  cases,  to  be  described  later,  the 
ducts  of  the  prostate  and  testicles  emerging  in  this  portion.  Every 
possible  change  in  the  mucosa  due  to  penetrathig  inflammation  is 
ound  and  may  be  advisedly  treated  through  the  urethroscope  with 

*  Pedersen,  V.  C:    Loc.  cit. 
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direct  applications  of  antiseptic,  astringent,  st,\'ptic'  and  even  o 
solutions,  and  of  stimulating  and  cauterizing  strengths  of  the 
frequency  current  of  Oudin  and  of  directly  surgical  proi-cdures  in 
and  blunt  curetting  and  incision.  The  lesions  tlnis  treated  ai 
exfoliation  sliown  by  loss  of  normal  gloss  of  the  muoosii  rrquirinf 
astringent  and  possibly  antiseptic  medication;  (2)  erosions  ret 
the  deeper  layer  of  epithelia  and  indicating  mild  caustic  stimu 
and  at  times  blunt  or  sharp  curettement;  (3)  ulcerations  whk 
tlie  next  destructi\'e  process  and  relieved  by  slightly  mor**  etic 
treatment  of  the  same  kind  with  light  fulguration  added;  (4)exul 
granulations  are  the  first  productive  lesions  and  nit-d  rcduotiot 
the  taustics,  curette  and  stronger  higli-freiiuenry  current;  (S)  gn 
mata  as  tJie  further  development  of  exuberBncc  and  (li)  [Mipillom 
true  new  gron-ths  both  ref^u''^  removal  with  tlie  Oiidin  current  i 
or  more  sittings.  Invasion  of  tlie  nuicous  crypts  and  follicles  is  ■ 
plication  whose  treatment  is  discussed  under  that  heu<Iing.  Tin 
vidual  tcchnic  of  all  these  treatments  Is  shown  in  the  Chaptt 
on  Urethroscopy. 

Cystourethroscopy  ])ermits  treatment  of  tlie  neck  of  the  bl 
over  the  surface  covereil  by  the  fnliis  of  the  mucosa  over  the  i 
and  of  the  cervical  portion  of  the  viscus  in  the  author's'  subdi 
of  the  cavity.  Witli  the  instrument  in  place  the  ureterotrigoni 
subperitoneal!  quadrants  may  be  satisfactorily  examined  wit 
ureters  in  verification  <if  absence  of  infection.  Lesions  of  ahy 
foregoing  types  are  treate<l  on  tlie  principles  stated. 

Cystoscopy'  should  be  done  if  tliere  is  any  su^estion  that  the  bl 
as  A  whole  has  lieen  invaded,  as  the  earlier  the  treatment  the  sur 
result  in  blad<ier  work.  The  cystourethroscope  will  reach  onl 
flow  and  not  the  urachal  and  retropubic  quadrants. 

Irrisalum  Mfitkitd;  General  Principles. — As  in  anterior  and  po! 
acute  and  chronic  urethritis,  the  irrigation  treatment  \vi»  its  a{ 
tion  and  a<hi)cate?i,  but  in  the  last  analj-sis  it  really  is  rctroj 
becausi-  in  both  the  \'8lentine-Janet  and  the  ("hetwood  doubte-ci 
method  the  sphincter  is  overcome  by  pressure  of  the  stre-am  c 
gating  fluid  until  the  bladder  is  washed  and  <listeiided,  after,  of  c 
preliminary  c-leansing  of  the  anterior  urethra  and  urination  b 
patient.  In  the  syringe  and  catheter  method  following  the 
introductory  steps  the  catlieter  enters  the  bladder,  which  is 
waslnnl  and  filled  ready  for  the  patient  to  retroject  his  o^ii 
mider  Nature's  pressme  during  urination.  With  llie  KoUmani 
gating  dilator  i>erhAps  the  truest  irrigation  is  reachetl,  becaiLse  wi 
cuncd  instrument  in  the  po.sterior  urethra  and  bladfler.  gcntlj'  d 
and  holding  the  two  organs  open,  the  irrigating  fluid-flows  hii 
bladder  and  out  again.  In  this  method,  however,  retrojection  mi 
be  tlie  last  step  by  filling  the  bladder  before  the  instrument  is 
drawn.     In  review,  therefore,  this  part  of  the  irrigation  trea 
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Ikh'odics.  as  already  sliown,  an  adaptation  of  the  conservative  method 
whifh  may  therefore  be  regarded  as  including  the  irrigation  technic, 
*9  far  as  the  posterior  lu^thra  is  concerned. 

fuK.— Cure  in  the  posterior  urethra  invoh'cs  all  the  cautions  of 
tljosekid  down  for  the  anterior  urethra  with  greater  einphasis  because 
the  primary  sexual  glands  or  testes  with  their  ducts  and  the  secondary 
sexual  gland  or  prostate  with  its  ducts  all  deliver  their  secretions  into 
this  part  of  the  canal.  The  tendency  of  the  gonococcus  to  affect  these 
outlds  along  with  tlie  mucosa  as  a  whole,  although  there  may  be 
no  complicatioDs  resulting  in  the  strict  sense,  requires  the  most  careful 
«nal\-sis  on  repeated  occasions  before  a  final  certificate  of  health  is 
poaaiblc.  Therefore  the  secretions  of  these  glands  must  be  obtained 
by  Careful  massage  and  stripping  of  the  seminal  vesicles  and  anipuUie 
of  the  vasa  deferentia  and  of  the  lateral  and  middle  lobes  of  the  pros- 
tate. This  trill  often  suffice  to  furnish  specimens  bi  proof  of  present 
or  Absent  infection.  A  better  test  in  the  author's  opinion  is  to  have 
the  patient  wear  a  condom  at  lught  until  after  a  few  times  a  seminal 
emission  occurs  which  procures  a  specimen  under  sexual  excitement, 
whicii  is  exactly  the  circiunstance  in  which  hidden  gonococci  show 
thraiselvcs.  Such  organisms  are  the  most  treacherous  in  diagnosis 
and  treatment.  Smear  and  culture  bacteriology  must  be  carried  out 
and  the  gonococcal  complement  fixation  test  mtist  never  be  omitted, 
because  the  chronlcity  and  absorptive  tendencies  in  the  deep  urethra 
uitiease  its  frequency  and  reliability. 

2.  NOHGONOCOCCAL  CHRONIC  URETHRITIS. 

Vuietws. — Exactly  as  in  gonococcal  lesions,  the  nongonococcal  infec- 
'Wiris  vary  as  to  location.  Anterior,  posterior  and  anteroposterior  are 
'^^w^iiied.  Those  as  to  source,  as  given  in  the  clinical  portion  of  this 
Work,  are:  catarrhal,  diathetic,  suppurative,  sj-philitic,  chancroidal, 
herpctifi  and  traumatic. 

dtnical  Featarea. — The  etiology,  pathology,  symptoms  and  diagnosis 
'ift  incluilcd  in  the  Chapters  on  Acute  Urethritis  and  that  on  the  Com- 
Wwiions  of  Acute  Urethritis  for  more  definite  contrast  with  the  clinical 
'acts  of  gonococcal  urethritis.  Similarly,  here  in  this  chapter  the  treat- 
l5''t  of  these  two  general  forms  of  urethritis  are  considered  side  by 
"•"ie  for  emphasis. 

GKiieral  principles  are  the  same  as  those  laid  down  for  the  treatment 
"f  ?onococcal  urethritis  with  regard  for  the  periods  of  the  disease,  for 
fteiitinipss  and  caution  rather  than  energy  and  abandon. 

^terior  and  Posterior  Catarrhal  Acute  and  Chronic  Urettuitis. — 
•Weiies.— Tliesc  are  concerned  with  priinar\'  un^l  secondary  cases. 
1  niTiary  infections  concern  ua  here  because  the  other  form,  see- 
•>'"Iarj-,  is  seen  during  the  invasion  and  during  the  termination  of  other 
•jpes. 

.   '^tmrat. — Preventive  and  alxtrtive  treatments  in  catarrhal  sub- 
J*vts  iv(|uire  good  health,  elimination,  exercise,  suitable  diet  and  avoid- 
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direct  applications  of  antiseptic,  astringent,  styptic  and  even  caustic 
solutions,  and  of  stimulating  and  cauterizing  strengths  of  the  high- 
frequency  current  of  Oudin  and  of  directly  surgical  procedures  in  sharp 
and  blunt  curetting  and  incision.  The  lesions  thus  treated  are  (1) 
exfoliation  shown  by  loss  of  normal  gloss  of  the  mucosa  requiring  mild 
astringent  and  possibly  antiseptic  medication;  (2)  erosions  reaching 
the  deeper  layer  of  epithelia  and  indicating  mild  caustic  stimulation 
and  at  times  blunt  or  sharp  curettement;  (3)  ulcerations  which  are 
the  next  destructive  process  and  relieved  by  slightly  more  energetic 
treatment  of  the  same  kind  with  light  fulgiu'ation  added;  (4)  exuberant 
granulations  are  the  first  productive  lesions  and  need  reduction  with 
the  caustics,  curette  and  stronger  high-frequency  current;  (5)  granulo- 
mata  as  the  further  development  of  exuberance  and  (6)  papillomata  as 
true  new  growths  both  require  removal  with  the  Oudin  current  at  one 
or  more  sittings.  Invasion  of  the  mucous  cr}T)ts  and  follicles  is  a  com- 
plication whose  treatment  is  discussed  imder  that  heading.  The  indi- 
vidual technic  of  all  these  treatments  is  sho^Ti  in  the  Chapter  XII 
on  Urethroscopy. 

Cystourethroscopy  permits  treatment  of  the  neck  of  the  bladder 
over  the  surface  covered  bv  the  folds  of  the  mucosa  over  the  muscle 
and  of  the  cervical  portion  of  the  viscus  in  the  author's*  subdivision 
of  the  cavity.  With  the  instrument  in  place  the  ureterotrigonal  and 
subperitoneal  quadrants  may  be  satisfactorily  examined  with  the 
ureters  in  verification  of  absence  of  infection.  Lesions  of  ahy  of  the 
foregoing  tyi)es  are  treated  on  the  principles  stated. 

Cystoscopy  should  be  done  if  there  is  any  suggestion  that  the  bladder 
as  a  whole  has  been  invaded,  as  the  earlier  the  treatment  the  surer  the 
result  in  bladder  work.    The  cystoiu'ethroscope  will  reach  only  the 
flow  and  not  the  urachal  and  retropubic  quadrants. 

Irrigation  Method;  General  Principles. — As  in  anterior  and  posterior 
acute  and  chronic  urethritis,  the  irrigation  treatment  has  its  applica- 
tion and  advocates,  but  in  the  last  analysis  it  really  is  retrojection 
because  in  both  the  ^'alentine-»Janet  and  the  Chetwood  double-current 
method  the  sphincter  is  overcome  l)y  pressure  of  the  stream  of  irO" 
gating  fluid  until  the  bladder  is  washed  and  distended,  after,  of  course* 
preliminary  cleansing  of  the  anterior  urethra  and  urination  by  ^^ 
patient.     In  the  syringe  and  catheter  method  following  the  s^^^ 
introductory  steps  tlie  catheter  enters  the  bladder,  which  is  ag^^. 
washed  and  filled  ready  for  the  j)atient  to  retroject  his  own  ca^^ 
under  Nature's  j)ressiu-e  diu-ing  m-ination.    Witli  the  Kollmann  i^^' 
gating  dilator  perhaps  the  truest  irrigation  is  reached,  because  with  t^\i 
curved  instrument  in  the  posterior  urethra  and  bladder,  gently  dilat^^ 
and  holding  the  two  organs  open,  the  irrigating  fluid. flows  into  tf^ 
bladder  and  out  again.    In  this  method,  however,  retrojection  may  als^ 
be  tlie  last  step  by  filling  the  bladder  before  the  instrument  is  with^ 
drawn.     In  re\iew,  therefore,  tliis  part  of  the  irrigation  treatment 

^  Pedersen,  V.  C:    Loo.  cit. 
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interior  and  Posterior  Pyogenic  Acnte  and  Chronic  TTretbritis. — 
Treitment.  — I'reventive  treatment  is  the  jiiialonue  of  that  in  S'^iioeoceal 
iin'thritis,  and  only  tentative  measures  in  refined  treatment,  earefiiJ 
tliijniusis  and  faithful  obedience  to  orders  by  the  patient  maj'  avail. 
.Wpsis  in  the  passing  of  instnunents  with  irrigation  of  the  urethra 
preiioudy  and  subsequently  is  important  when  pyogenic  organisms 
iirekiiown  to  be  ui  the  canal.  The  author's  irrigating  sounds  are  most 
important  in  this  relation.  There  are  no  means  of  abortion  in  the  true 
Sfnse,  except  continuation  of  the  irrigations  during  the  presence  of  any 
sigi»of  incubation  or  invasion. 

Msnagement  is  completely  described  in  its  requisites  in  Chapter  IX 
on  Geofral  Principles  of  Treatment. 

(iiratier  Treatment. — ^The  cure  depends  on  the  same  principles  as 
ffonococcal  urethritis.  The  local  and  systemic  s^Toptoms  are  the  same 
lit  nnture,  and  often  in  degree  as  those  of  gonococcal  urethritis  with  no 
Tieans  of  distinction  except  the  microscope.  Quite  frequently  the 
P^'ogeiiic  organisms  are  associated  with  the  gonococcus  and  their 
ff>^wths  is  so  exuberant  as  to  hide  the  latter  in  the  florid  period.  The 
^'ajirties  of  organism  are  fully  explained  in  the  paragraphs  on  etiology 
*"*  page  21.  The  pathologic  and  sjTnptomic  indications  virtually 
d'iplicate  those  of  gonococcal  manifestations. 

"le  ph.vsii'al  measures  are  exactly  the  same  as  those  described  for 
"**  parallel  gonococcal  infections  as  to  massage,  hj'drotherapy,  and 
*^«eetrotherapy,  both  local  and  general,  in  both  anterior  and  posterior 
'•*tite  and  chronic  manifestations.  The  reader  is  referred  to  the  para- 
S'^phs  on  these  subjects,  in  previous  chapters. 

The  medicinal  measiuts  both  by  systemic  and  local  exhibition  are 
V?*'  same  as  in  gonococcal  inflammation  but  the  senunthcrajiy  varies 
****Khtly  in  that  autogenous  or  stock  bactcrins  of  the  predominating 
?*"8ani5m,  such  as  the  bacillus  coli,  for  example,  or  autogenous  mi\cd 
^*fterina  containing  all  the  flora  of  the  case  or  the  stock  mixed 
^«»ctCTinc  of  Van  Cott  may  be  trie*!  often  with  greater  advantage 

■  ^***^iuse  the  latter  contains  the  gonococcus  which  is  occ'asionaliy  jjresent 
■^*Jt  overgrown  by  its  associates.  Similarly  the  gonococcal  comple- 
B^^^nt  fixation  test  in  severe  and  prolonged  cases  will,  if  positive,  give 

■  »*txiof.      Local   administration   is— by   the   expectant   and   irrigating 
^**tbods — iiVigations,  injection^*,   retrojections  and   instillations  pre- 

*^i"nl(ly  during  the  period  of  de.line  and  thereafter,  and  followed  by 

?JPlilications  with  the  urethroscope  in  the  period  of  termination.    All 

5:^p  methods  and  medications  are  the  same  as  in  gonococcal  invasion, 

■■teniae  surgical  details,  such  as  mild  dilatation  with  soft,  flexible  or 

^**^t«t  sounds,  the  author's  irrigating  sounds,  the  Ban^  instillation 

*|^'»nds  and   the   Kollmann   irrigating  dilators.     Instrumentation   is 

I  ^?*^tponed  mitil  the  infiltration  stage,  if  present.    In  this  disease,  there- 

J^'t'^-  ^^  stages,  means  and  drugs  of  treatment  and  the  freqnenc>-  of 

***its  are  all  correlative. 

C'lirt, — Cure  is  the  relief  of  infection  shown  by  smear  and  culture 

^*ui  ihe  blood  test  to  eliminate  the  gonococcus  as  a  couse. 
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Syphilitic  or  Chancrous  Urefbritis. — Treatment. — Preventive  treat- 
ment involves  mea'^ures  against  the  inoculation  of  syphilis  not  in  the 
province  of  this  work  but  consisting  generally  of  careful  cleansing 
after  intercourse,  followed  by  wet  dressing  and  ointment  during  the 
first  twelve  or  twenty-four  hours.  Thorough  sterilization  of  all  instru- 
ments used  in  connection  with  syphilitics  is  an  essential. 

Abortive  treatment  is  not  possible,  as  proved  by  the  long  and  bitter 
controversy  among  s>T)hilologists  of  the  passing  generation. 

Management  is  completely  described  in  its  requisites  in  Chapter  IX 
on  General  Principles  of  Treatment. 

Curative  Treatnient. — The  principles  involve  surgical  dryness  and 
cleanliness,  healing  applications  and  systemic  treatment. 

The  electrotherapy  consists  in  fulgurating  the  lesion  to  desiccation 
only  and  not  to  cauterization.  The  spark  gap  is  yV  of  an  inch  and 
the  application  must  dry  or  blanch  and  not  burn  the  lesion.  One 
application  is  sufficient  unless  the  chancre  is  a  large  one.  The  static 
machine  of  the  multiple  plate  high-speed  type  is  best  for  producing 
this  current. 

The  medicinal  measiu^es  are  the  intramuscular  injection  of  the  soluble 
or  insoluble  mercurial  salts,  the  intravenous  injection  of  salvarssn, 
neosalvarsan  or  cacodylate  of  soda  and  the  ingestion  of  mercur}*,  or 
arsenic  both  without  or  with  iodid  of  potash  or  iodid  of  soda  to 
tolerance.     Alkaline  mineral  waters  appear  to  aid  metabolism  and 
assimilation  of  the  medicine.   The  urine  should  be  bland  to  stop  irritat- 
ing the  urethritis  and  chancre.    Ix)cal  means  are  wet  dressing  or  salve 
containing  raerc»ury  applied  on  gauze  or  cotton  to  the  lesion,  which  is 
usually  at  the  meatus,  and  frequently  changed  for  cleanliness.  If  the 
chancre  is  intraurethral,  from  0.5  to  1.0  cm.  up  the  canal,  ointment 
may  be  squeezed  upon  it  through  the  meatus  and  held  in  place  by  a 
cotton  plug.   After  healing,  the  infiltration  is  resolved  by  the  continuous 
application  of  ointment  and  later  by  gentle  dilatation  with  soft  sounds. 

Cure, — Cure  of  the  chancre  and  the  urethritis  is  not  a  cure  of  the 
s^-philis,  which  must  be  prosecuted  along  accepted  lines  with  untiring 
watchfulness  and  judicious  zeal  by  both  physician  and  patient,  but 
never  to  the  limit  of  undoing  the  patient's  well-being  or  health  wi4 
mere  medication. 

Chancroidal  Urefbritis. — Treatn^ent. — Preventive  treatment  offtfs 
nothhig  new  over  those  presented  for  both  gonococcal  and  syphilitic 
urethritis,  as  examples,  and  is  equally  successful  when  prompdy  and 
properly  carried  out.  Abortive  applications  are  imreliable  except 
perhaps  careful  cauterization  at  the  earliest  possible  sign  of  any 
abrasion  and  its  infection. 

Curative  Treatment, — ^The  symptoms  and  indications  are  the  factors. 
The  s>Tnptoras  are  those  of  ardor  urinoe  from  a  painful  irritating  and 
extending  sore  at  the  meatus  or  just  within  it  with  subsequent  purulent 
exudate  and  even  urethral  discharge  making  the  indications  those  of 
immediate  destruction  of  the  virus,  healing  of  the  sore  and  correction 
of  the  urethritis. 
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T\)f  general  methods  are  identical  with  those  for  chancrous  in6am- 
mation  except  that  the  exciting  organism  is  the  bacillus  of  Ducre.\'  and 
wiiiiresisiightly  different  application.  There  are  no  differences  in  either 
nunagement  or  physical  means  between  the  two  diseases.  Electro- 
iknpy  is  fiilguration  to  the  coagulation  or  incineration  strength  with 
i  spark  gap  of  a  yj  of  an  inch  applied  to  the  sore  or  sores  until  the 
roapilation  is  apparent.  The  number  of  treatments  is  one  for  small 
Ifsiornand  several  for  larger  lesions.  The  multiple-plate  high-speed 
sundard  static  electrical  machine  produces  the  best  current  for-  this 
purpose. 

The  medicinal  measures,  as  the  disease  is  local  only,  offer  no  internal 
mi'Bsures  sueh  as  the  blood  test  and  no  administration  of  sah'arsan, 
■ncmif^-  or  any  other  drug  unless  required  by  the  rare  cases  of  great 
aliwrption.  The  local  treatment  of  the  chancroid  at  the  meatus  means 
penilr  baths  in  hot  antiseptics,  of  which  potassium  permanganate  1  in 
llHNI  to  1  in  lOnO  is  best  in  the  author's  opinion,  associated  with  wet 
Jressings  of  it  on  gauze  or  cotton  or  with  a  paste  of  crystals  or  argjTol 
iwld  m  and  upon  the  lesion  with  a  dressing.  Black  wash  (U.  S.  P.) 
is  also  a  valued  wet  dressing  in  full  strength.  Mild  caustics  may  be 
cautiously  a))plied  protecting  the  canal  with  a  plug  of  cotton  from 
leakage  into  it.  The  slough  is  curetted  off  and  tlie  same  caustic  in 
istringent  strength  immediately  reapplied  to  sterilize  the  new  surface. 
Thii  method  requires  local  anesthesia  with  a  few  crystals  of  cocain  or 
Its  ilerivatives  dissolved  in  the  exudate  for  five  or  ten  minutes.  The 
Use  ol  caustic  and  curette  is  frequently  amazingly  succes.'iful  but 
»*liiires  skill  and  judgment.  Stenosis  after  heaHng  requires  dilatation 
witi  soft  sounds  or  a  meatotomj'  or  an  internal  urethrotomy  according 
lo  the  utuation  and  the  density  of  the  scar. 

f^iire.—C\\K  closes  with  healing  without  complications  and  with 
«>rwiion  of  the  urethritis.  The  bacillus  of  Ducrey  may  bury  itself 
ji'  the  IjTiiphatics  and  cause  late  adenitis  in  the  groins,  whicb  in  turn 
""iii'ates  evacuation  and  drainage  along  siu-gical  principles. 

Ihomatic  Urethritis. — Treatment. — Preventi\'e  treatment  sums  up 
I'*  cood  jmijrnent  iu  the  application  of  dihite  solutions,  in  temperate 
"^at  iir  t-old.  in  (lelii>erate  and  gentle  passage  of  all  instruments,  which 
'Oiitol  he  iieitlier  too  large,  too  hot,  too  cold,  unclean  nor  rough,  in  weak 
r***^nts  ahd  pro|Jcr  polarity  of  electricity  and  finally  in  nothing  to 
**flijne,  irritate  or  destroy  the  mucosa  even  superficially.  The  abortion 
*^  Vidves  in  the  presence  of  blood,  pain  or  irritation  in  mild  cases,  simple 
**^  rest  in  l>ed,  cold  applications,  mucous  membrane  sedatives  and 
'^*1<I  astringent  irrigations  or  retrojections  of  tolerably  hot  nitrate  of 
**Jvfr  .solution  under  gentle  pressure  and  copious  quantity. 

The  particulars  of  management  are  described  in  Chapter  IX  on 
*-'*'Derul  Principles  of  Treatment. 

f'uratire  Treatment. — The  usual  elements  of  Indications  and  sjTnp- 
*"»'i9  HIT  present- 

/be  mmlicinal  measures  are  sedatives  to  quiet  the  hemorrhage  and 
P**w  by  s>'stemic  administration  in  severe  cases  and  none  b  better  than 
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a  small  dose  of  morphin  hypodermatically.  Locally  hot  irrigations 
and  retrojections,  at  first  very  dilute  and  of  tolerable  teniperatiire,  are 
more  important  than  merely  chemical  action.  There  should  be  no 
application  through  the  urethroscope  and  no  other  instrumentation 
for  several  days  after  the  traumatism  is  relieved,  in  cases  where  it 
arose  during  these  forms  of  treatment. 

Cure, — Cure  is  usually  absolute,  lea\ang  the  canal  intact  except  for 
the  gonococcal  sequel,  which  usually  leads  to  such  incidental  disturb- 
ances. 


Fio.  75. — Author*8  case  uf  lunar  caustic  traumatic  urctliritia.  Slouch  of  the  anteiior 
urethra  of  nearly  natural  size,  caused  by  lunar  caustic  burn.  The  meatus  is  at  the  ri^t 
and  the  deeper  portion  at  the  left  of  the  photograph. 

The  author^  has  rei)()rted  a  remarkable  example  of  chemical  trau- 
matic urethritis  from  a  burn  with  lunar  caustic  put  into  the  urethra 
to  abort  a  gonococcal  infection.  This  it  failed  to  do  but  the  slough 
shown  in  Fig.  75  was  cast  at  the  end  of  a  few  days  and  i>erineal  drainage 
of  the  bladder  was  necessary  to  avoid  infection  of  it.  Dense  stricture 
of  about  22°  F.  was  the  end-result. 

»  Pcdcrecn,  V.  C:  Tr.  Am.  Urol.  Assn.,  1912,  \-i,  104  to  106. 
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CHAPTER  V. 

COMPLICATIONS  AND  SEQUELS  OF  CHRONIC 
!  URETHRITIS. 

Gteneral  Considerations. — As  stated  in  the  Chapter  on  Complica- 
tions of  Acute  Urethritis,  the  gonococcal  and  other  pyogenic  infections 
are  the  most  severe,  prone  to  have  acute  complications,  to  become 
themselves  chronic  and  to  be  followed  by  the  same  complications  in 
chronic  type^  This  law  is  essential  to  the  nature  of  the  disease  and  the 
delicacy  of  the  tissues  attacked  and  to  their  relatively  slight  recupera- 
tive powers,  as  a  mucosa  once  deeply  damaged  never  fully  restores 
itself. 

One  fact  concerning  chronic  complications  is  that  they  in  them- 
selves are  often  the  sole  cause  of  the  jx^rsisting  s\inptoms.    Thus  in  a 
certain  sense  a  diagnosis  of  chronic  urethritis  is  often  given,  whereas 
in  reality  the  iu*ethra  has  recovered  but  one  of  its  annexa  is  still  in  a 
state  of  chronic  lesions.    It  was  not  until  the  urethroscope  w^as  thor- 
oughly developed  that  these  details  were  appreciated,  and,  on  the  other 
handy  a  chronic  complication  may  keep  the  urethritis  frequent  in  its 
relapses,   exacerbations  and  extensions.     For  this  reason  also,  the 
iin|x>rtance  of  full  exploration  for  such  complicating  foci  is  obvious. 
For  the  purposes  of  this  work  a  complication  may  be  regarded  as  a 
condition  arising  during  the  course,  more  or  less  in  virtue  and  with  the 
essential  cause  of  the  primary  process.    A  sequel,  on  the  other  hand, 
I     is  the  result  of  the  primary  process  after  the  latter  has  clinically  ceased 
V     as  a  disease  condition.    In  myology  no  example  of  a  sequel  is  better 
\    than  stricture. 

I        Definitions. — Unless  otherwise  stated,  the  definition  of  individual 
I    chronic  lesions  is  the  same  as  that  given  under  the  acute  forms  with  the 
sole  element  of  chronicity  added. 

Similarly,  the  clinical  description  of  the  chronic  complications  is 
based  on  and  abbreviated  from  that  of  the  acute  varieties,  for  the  sake 
of  space.  Thus  full  comprehension  involves  knowledge  of  both  acute 
and  chronic  manifestations. 

General  Clinical  Features. — Chronic  complications  may  occur  dur- 
ing chronic  urethritis  of  any  form,  catarrhal,  diathetic,  nongonococcal, 
pyogenic  and  gonococcal,  and  all  resemble  each  other  closely,  but  the 
last  is  by  far  the  most  common  and  typical,  and  the  others  are  found 
usually  in  nonresistant  soil  and  subjecte.  As  previously  in  this  work, 
therefore,  the  gonococcal  will  be  taken  as  the  type,  with  the  natural 
subdivisions  into  complications  of  anterior  and  posterior  chronic 
urethritis. 
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Varieties. — As  just  stated,  the  anatomical  forms  as  to  location 
are  anterior  and  posterior,  and  as  to  distribution  systemic,  of  the 
bodily  economy  at  larjije,  and  local,  or  urogenital,  of  the  sexual  and 
urinary  types.  Chronic  complications  of  the  anterior  urethra,  like  the 
acute,  rarely  have  true  systemic  manifestations  but  the  reverse  obtains 
in  the  ])osterior  portion  of  the  canal,  under  which  heading  they  will 
be  discussed.  The  local  (complications  are  essentially  sexual  and  melude 
the  same  list  as  stated  under  Acute  Complications:  that  is,  phimosis, 
paraphimosis,  lymphan^eitis,  hniphadenitis,  littritis,  folliculitis, 
cowperitis  with  retention  and  cowperitis  without  retention. 

COMPLICATIONS  OF  ANTERIOR  GONOCOCCAL  CHRONIC 

URETHRITIS. 

\.  I'uocjKNiTAL  Group. 

1.  Sexual  Forms. 

There  is  strictly  no  urinary  group  of  complications  in  anterior 
chronic  urethritis. 

CHRONIC  PHIMOSIS  AND  PARAPHIMOSIS. 

Significance,  Occurrence  and  Etiology  are  much  the  same  as  given  on 
pages  S3  and  S4.  Tlic  condition  is  due  to  balanoposthitis  from  mixed 
infection  and  the  rchipscs  of  the  urethritis.  The  irritation  of  chronic 
discharge,  (^xcoriation  of  dressings  and  the  overstimulation  of  applica- 
tions are  factors. 

Pathology. — Pathology  is  definitely  included  under  this  heading  in 
Chapter  II  on  Comi)licati()ns  of  Acute  Urethritis  on  page  S3. 

Sjrmptoms. — Subjective  and  objective  symptoms  are  as  already 
describt^fl  with  the  change  that  the  patient  is  rarely  free  of  trouble 
with  his  glans  and  foreskin.  There  is  ahnost  always  excess  of  moisture 
and  smegma  with  n^lapscs  of  the  acnitc  symptoms  with  or  without 
parallel  relapses  of  the  urethritis. 

Diagnosis  and  Treatment. — For  the  sake  of  brevity  and  correlation 
both  these  topics  are  discussed  \mder  Acute  Phimosis  in  Chapter  II, 
on  Complications  and  Sequels  of  Acute  Urethritis  on  pages  84-6. 

CHRONIC  OR  RELAPSING  BALANITIS,  POSTHITIS  AND 

BALANOPOSTHITIS. 

Definition.-  The  nuKlified  skin  over  the  glans  and  within  the  foreskin 
is  susceptible  to  the  same  sites  of  (»hronic  inflammation  as  in  acute 
disease  and  receives  the  same  terminology'. 

Varieties. — Varieties  duplicate  those  seen  in  acute  involvement  to 
which  the  reader  is  referral.  The  unportant  forms  are  as  to  foreskin, 
retractiblc  and  irretractible  and  as  to  course  slowly  progressing  with 
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little  change  and  relapsing  with  periods  of  intennission  and  finally 
as  to  infection,  suppurative  and  gonococcal  and  allied  germs.  Cases 
curable  by  circumcision  and  those  not  mcHiified  by  this  j)rocedure  are 
also  recognized. 

Etudogy. — Etiolog>'  is  the  same  as  in  acute  balanitis  and  comprises 
malformations  of  the  foreskin,  low  resistance  especially  to  mucosal 
disease  and  the  presenc*e  of  infection  from  chronic  urethritis  and  of 
depression  from  constitutional  disease  like  dialn^tes.  Upon  the  favor- 
able soil  thus  prepared  a  low  grade  of  infection  persists  and  progresses 
in  the  persistent  type  or  a  more  active  form  of  involvement  appears 
and  reappears  as  relapses  and  remissions  in  the  relapsing  type. 

Pathology. — Such  persistent  or  relapsing  chronic  inflammation  is  in 
the  essence  of  the  process  the  same  as  similar  lesions  anywhere  else  and 
involves  in  whole  or  in  part  the  modificnl  skin  covering  the  glans  and 
lining  the  foreskin,  either  superficially  or  deeply,  according  to  age  or 
activity  of  process.  The  tendency  is  toward  thickening,  loss  of  elas- 
ticity and  recurrence  of  discharge.  The  temporary  lesions  are  only 
those  of  the  subacute  process  durbig  the  exacerbations  while  the  per- 
manent lesions  are  the  chronic  inflammation,  infiltration,  desquamation, 
retraction  and  at  times  deformation  and  compression  of  the  glans  and 
foreskin  through  the  dense  inelastic  skin.  The  associated  lesions  are 
the  natural  abnormality  of  the  foreskin  which  prectnled  the  lesion  and 
may  in  turn  l^e  augmented  by  the  chronic  <lis(»ase  and  thus  be  both 
cause  and  complication.  The  chronic  urethral  discharge  is  another 
allied  condition  leading  to  fresh  outbreaks  and  sometimes  itself  likewise 
involved. 

Symptoms. — There  is  no  separation  of  the  disease  into  invasion, 
establishment  and  termination  because  invasion  does  not  occur  unless 
as  part  of  each  relapse  and  the  disease  is  ordinarily  without  ending. 
As  in  the  acute  balanitis  there  is  no  t;ystemic  syndrome.     Patients 
complain  of  local  subjective  symptoms,  such  as  intense  itching,  dis- 
comfort, return  of  the  discharge  in  a  relapsing  case  or  continuance  of 
discharge  hi  persistent  cases  with  the  usual  soreness  and  odor.    They 
find  the  foreskin  onc^e  retractible  now  irretractible  or  at  best  with 
great  difficulty,  pain  and  Assuring  and  rarely  absence  of  complete 
erection  within  the  glans  proper.    The  objective  symptoms  are  those 
of  chronic  productive  inflammation,  such  as  decrease<l  vascularity  by 
the  thickening  of  the  skin  and  underlying  tissue,  loss  of  color  from  red 
to  pale  blue,  induration  and  infiltration  from  soft  and  flaccid  to  thick 
and  leathery  condition  under  the  examining  fingers.    The  foreskin  as 
a  whole  may  be  thick,  inelastic  and  leathery,  totally  irretractible  or 
only  retractible  with  difficulty  and  cracking  along  the  free  margin. 
The  exposed  glans  is  hard  and  dr>%  compressed  and  not  set  oft'  from  the 
shaft  of  the  penis  by  a  typical  corona,  which  indeed  may  be  almost 
obliterated.    The  stage  of  termination  is  virtually  absent  as  the  disease 
in  relapsing  cases  may  exist  for  years  without  relief  and  with  little 
serious  damage  beyond  the  slow  sclerosing  process.    Circumcision  may 
cure  such  cases  as  soon  as  performed,  leaving  them  with  the  coud\tvoiv 
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found  at  the  time  of  operation;  but  in  the  neglected  persistent  cases 
the  process  goes  on  and  may  even  lead  to  cancer  of  the  glans  or  fore- 
skin. The  subcutaneous  infiltration  and  thickening  may  in  any  of 
these  cases  be  felt  between  the  fingers  and  must  be  distinguished  from 
syphilitic  infecting  balanoposthitis,  and  early  chancre  or  gumma  before 
ulceration  and  extension  appear. 

The  discharge  has  both  fluid  and  detritus  as  elements,  with  the  latter 
predominant.  Compared  with  the  exudate  in  acute  cases  the  dis- 
charge is  much  thicker  because  it  proceeds  from  a  much  less  active 
process.  The  modified  skin  of  the  cavity  of  the  foreskin  is  macerated 
and  casts  off  shreds,  patches  and  slugs  of  pus,  leaving  behind  indolent 
excoriations  rather  than  active  ulcers.  If  the  cancerous  condition  is 
imminent  then  the  maceration  and  thickening  become  excrescences 
with  ulceration  and  discharge. 

Diagnosis  and  Treatment. — Proper  rehitions  and  brevity  are  fully 
secured  by  embracing  both  these  subjects  in  Chapter  II  on  Compli- 
cations and  Sequels  of  Acute  Urethritis  on  page  9(3. 

CHRONIC  PREPUTIAL  FOLUCUIJTIS. 

Definition. — Gonococcal  chronic  infection  of  one  or  more  follicles 
of  the  foreskin  and  glans  comprises  this  disease. 

Etiology. — After  an  acute  folliculitis  one  or  more  of  these  little 
pockets  instead  of  recovery  or  destruction  passes  into  chronic  inflam- 
mation, witli  sinus  and  abscess. 

Pathology. — The  i)rocess  is  a  continuation  of  the  acute  lesions  into 
the  chronic  manifestations,  either  as  a  chronic  suppurating  and  dis- 
charging sinus,  or  as  a  follicle  with  its  mouth  occluded,  its  pus  retained 
and  then  discharged,  like  the  spontaneous  evacuation  of  an  abscess. 

Sjrmptoms. — ^I'he  i)ain  of  the  retention,  the  redness  of  the  abscess 
followed  by  the  discharge  or  the  persistence  of  the  discharge  are  the 
subjective  signs,  while  with  the  probe  as  objective  proof  the  discharging 
sinus,  abscess  cavity  or  occluded  outlet  may  be  foimd  and  with  the 
microscope  tlie  gonococcus  and  its  allies  demonstrated  in  the  pus. 

Diagnosis  and  Treatment. — Repetition  is  avoided  by  inclusion  o' 
these  subjects  under  the  acute  lesions  in  Chapter  II  on  Complication:!^ 
and  Sequels  of  Acute  l>ethritis  on  page  98. 

CHRONIC  PARAURETHRAL  FOLUCUIJTIS. 

Definition,  Varieties  and  Etiology  are  the  same  as  detailed  under  tl*^ 
identical  lesions  complicating  acute  urethritis  on  page  99,  with  tb^ 
sole  factor  of  chronic  elements  added. 

Pathology. — Patholog>'  is  likewise  the  same  in  its  essence  and  coui^ 
but  without  termination,  in  that  the  lesions  persist.  They  are  in  dis- 
tribution duplicate  of  the  acute  conditions,  unilateral  or  bilattf**' 
single  or  multiple,  and  instead  of  reaching  recovery  or  destruction' 
continue  their  prwess  as  sinuses,  pockets  or  fistuke,  blind  internaBy» 
opening  externally  and  usually  containing  gonococci. 
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liltle  rliBiif>c  and  relapsing  with  jwriods  of  intermission  and  finally 
w  to  infection,  suppurative  and  gonotroccal  and  allied  germs.  Cases 
nirsble  by  circumcision  and  those  not  modifiet]  by  this  procediu^  are 
lb  recoRni/^l, 

Etiolojy. — Etiology  is  the  same  as  in  acute  balanitis  and  comprises 
maJfoniHitions  of  the  foreskin,  low  resistance  especially  to  mucosal 
iliscHst  and  the  presents  of  infection  from  chronic  urethritis  and  of 
depKNsiijn  from  constitutional  disease  like  diabetes.  I'pon  the  favor- 
iiliff  soil  thus  prepared  a  low  grade  of  infection  persists  and  progresses 
in  ihr  |>erststent  tj-pe  or  a  more  active  form  of  involvement  appears 
iiiHl  reapiiears  as  relapses  and  remissions  in  the  relapsing  type. 

PUbolofy. — Such  persistent  or  relapsing  chronic  inflammation  is  in 
thn-jsciice  of  t  lie  process  the  same  as  similar  lesions  anywhere  else  and 
ii]vnlv(-s  in  whole  or  in  part  the  modified  akin  covering  the  glans  and 
liiiiDJtthe  foreskin,  either  superficially  or  deeply,  according  to  age  or 
irtivity  of  process.  The  tendencj'  is  toward  thickening,  los-s  of  elas- 
ttcHj*  and  recurrence  of  discharge.  The  temporary  lesions  are  only 
liiow  of  the  subacute  pr(x;ess  during  the  exacerbations  while  the  per- 
itHiir'nt  lesions  are  the  chronic  inflammation,  infiltration,  desquamation, 
fttraction  and  at  times  deformation  and  compression  of  the  glans  and 
loTwlun  through  the  dense  inelastic  skin.  The  associated  lesions  are 
Ibc  nutwal  abnormality  of  the  foreskin  which  preceded  the  lesion  and 
ii»y  in  turn  l>e  augmented  bj'  the  chronic  disease  and  thus  be  both 
ousf  and  complication.  The  chronic  urethral  discharge  is  another 
"liieil  condition  leadiug  to  fresh  outbreaks  and  sometimes  itself  likewise 
iiivoKvd. 

S^ptoms. — There  is  no  separation  of  the  disease  into  invasion, 
ntabiishment  and  termination  because  invasion  does  not  occur  unless 
"5  part  of  each  relapse  and  the  disease  is  ordinarily  without  ending. 
^  in  the  acute  balanitis  tbere  is  no  eystemic  syndrome.  Patients 
""Kiplain  of  local  subjective  symptoms,  such  as  intense  itching,  dis- 
"^ort,  return  of  the  discharge  in  a  relapsing  case  or  continuance  of 
'lorharge  in  persistent  cases  with  the  usual  soreness  and  odor.  They 
n""!  till'  foreskiJi  once  retractible  now  irretractible  or  at  best  witJi 
Rffat  difficulty,  pain  and  fissuring  and  rarely  absence  of  complete 
"■Wlioii  within  the  glans  proper.  The  objective  sjTuptoms  are  those 
«  rfironic  productive  inflammation,  such  as  decreased  vascularity  by 
"^ thickening  of  the  skin  and  miderijing  tissue,  loss  of  color  from  red 
^pkleblue,  induration  and  infiltration  from  soft  and  flaccid  to  thick 
""I  Irathcry  condition  under  the  examining  fingers.  The  foreskin  as 
"^iiole  may  be  thick,  inelastic  and  leatherj',  totallj'  irretractible  or 
""!>  retractible  with  difficulty  and  cracking  along  the  free  margin. 
•It exposed  glans  is  hard  and  dry,  compressed  and  not  set  off  from  the 
™»ft  uf  the  penis  by  a  typical  corona,  which  indeed  may  be  almost 
^lilcfatwl.  The  stage  of  termination  is  virtually  absent  as  the  disease 
""tlapsing  case's  may  exist  for  years  without  relief  and  with  little 
"Wills  rianinge  bc\'(md  the  slow  sclerosing  process.  Circumcision  may 
'W:sij(b  cases  as  soon  as  performed,  leaving  them  with  the  condition 
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CHRONIC  IJTTRinS  AND  FOLLICULITIS. 

Varieties,  Etiology  and  Pathology  difPer  in  no  respect  from  those 
already  given  in  tlie  acute  forms  on  pages  106  and  108,  but  add  the 
development  always  of  the  sinus,  abscess  or  fistula  as  the  final  stage. 

Symptoms. — Subjective  and  objective  s>Tnptoms,  during  a  period 
of  activity  or  exacerbation,  reintroduce  those  of  the  initial  acute  com- 
plication, but  during  the  period  of  chronic  quiescence  the  discharge  is 
complained  of  by  the  patient  and  the  examining  finger  detects  multiple 
nodes  which  represent  the  affected  glands  as  they  are  distributed  along 
the  urethra.  The  pressure  of  the  finger  or  of  an  exploring  instrument 
excites  the  discharge  in  which  gonococci  should  always  be  looked  for 
as  a  matter  of  clinical  and  sociologic  importance. 

Diagnosis  and  Treatment. — Repetition  is  avoided  and  the  close  rela- 
tion of  acute  and  chronic  littritis  and  folliculitis  emphasized  by  dis- 
cussion of  their  diagnosis  and  treatment  together  in  Chapter  II  on 
Complications  and  Sequels  of  Acute  Urethritis  on  page  108. 

CHRONIC  COWPERITIS  WITHOUT  AND  WITH  RETENTION. 

Occurrence,  Significance  and  Varieties  are  the  analogues  of  those 
enumerated  under  the  acute  complications  on  page  109,  the  fewer 
the  symptoms  and  the  more  persistent  the  discharge,  the  greater 
the  danger  of  unexj)ected  infection.     Thus  the  chronic  catarrhal  or 
suppurating  discharge  makes  cowperitis  without  retention  extremej}' 
important. 

Pathology. — Pathology  is  sufficiently  discussed  on  page  111  and  it 
may  be  summed  up  by  stating  that  the  gland  is  a  chronic  suppurst- 
ing  j)ocket  if  without  retention  or  if  with  retention  an  abscess  whiA 
frequently  rei>eats  its(»lf  as  an  acute  prcK^ess.  Sinuses  and  fistulie  mftj 
be  complicating  or  resulting  lesions. 

Symptoms. — During  the  period  of  quiescence,  subjective  symptoit^^ 
may  be  practically  absent  except  the  persistent  discharge  of'the  glat^^ 
if  without  retention,  but  during  the  period  of  activity  the  patient  suffer^ 
exactly  as  in  the  acute  complication,  and  if  retention  occurs  precise!?' 
as  in  a  fresh  abscess.    Thus  there  may  be  an  indolent  discharge,  or  a0 
active  one  in  the  former  case,  and  in  tlie  latter  form  all  the  phenomena 
of  severe  abscess.     The  objective  signs  are  on  perineal  and  rectal 
palpation  a  thick  gland  which  is  more  or  less  incorporated  in  its 
annexa  by  infiltration  and  from  which  pus  may  be  expressed  if  the 
duct  is  patent,  or  an  abscess  if  occlude<l.     The  probe  will  demon- 
strate sinuses  and  fistuhc,  and  the  bacteriologist  the  gonococci  present. 

Diagnosis  and  Treatment. — Both  forms  of  cowperitis  show  an  inti- 
macy in  all  clinical  features  between  the  acute  and  chronic  forms, 
r^or  this  reason  the  diagnosis  and  treatment  of  the  chronic  stage  are 
combined  with  those  of  the  acute  ix»riod  in  Chapter  II  on  Complica- 
tions and  Sequels  of  Acute  Urethritis  on  page  112. 


c 


GONOCOCCAL  CHRONIC  URETliniTIS  311 

Symptoins,— After  the  acute  stage  has  subsided,  the  subjective  signs 
show  absence  of  full  recovery  and  the  presence  of  constant  or  inter- 
mittait  suppuration  and  disftharge  in  accordance  with  the  presence  or 
absence  of  occlusion.  Objective  investigation  shows  the  little  sinus, 
pmiet  or  fistula  as  already  noted,  and  usually  gonococci. 

Diifnosia  and  Treatment. — I^ndue  extension  of  this  work  is  prevented 
!')■  consideration  of  both  these  headings  in  Chapter  II  on  Coniplica- 
liunsand  Sequels  of  Acute  Urethritis  on  page  irw). 

CHRONIC  PERIURETHRAL  ABSCESS. 

Daflnhioiu,  Varieties,  Etiology  and  Pathology  repeat  those  stated  under 
tile  acute  process  on  pages  101  and  102,  but  involve  the  establishment 
"f  It  chronic  cavity  with  exacerbations  during  or  independently  of 
the  same  periods  of  the  chronic  lurthritis. 

Sfmptoios. — Periods  of  quiescence  and  activity  are  noted  as  in  any 
otiiM  chronic  abscess.  The  subjective  symptoms  during  quiescence  are 
siiiis,  iHK-ket  and  constant  discbarge,  or  leakage  after  expression  or 
niuscular  action,  and  those  during  activity  exemplify  acute  or  subacute 
*bscess  with  spontaneous  or  artiBoial  evacuation,  exactly  as  described 
Under  the  acute  complication.  There  is  no  true  termination  in  many 
cases  Hs  the  disease  may  discharge  throughout  life  or  repeat  the  cycle 
of  acute  attacks.  Infection  may  be  indefinitely  prolonged.  The  objec- 
*',ve  signs  verify  the  foregoing  facts  described  ijy  intelligent  patients, 
t-' rethroscopy  in  these  cases  is  very  valuable  but  should  not  be  carried 
out  during  acute  stages.  The  clinical  importance  of  these  periurethral 
**>S0fsses  cannot  be  overestimated  as  sources  of  infection  of  the  inno- 
**"*'  V  gonococci  which  may  persist  for  years. 

Oisfsosis  and  Treatment.^ — The  transition   from  acute  to  chronic 
"scess  and  sinus  is  so  direct  that  these  two  topics— diagnosis  and 
'"^tnient — have  been  combined  in  Chapter  II  on  Complication  and 
^^^els  of  Acute  and  Chronic  Urethritis  on  page  103. 

CHRONIC  LTMFHANGEITIS  AND  LYMPHADENITIS. 

0«arrence.— ^Lymphaugeitis  and  IjTnphadenitis  are  hardly  ever  seen 
*®  chronic  complications  but  they  may  appear  somewhat  regularly 
*'*UTi]g  exacerbations  of  chronic  urethritis,  and  thus  constitute  acute 
ri^'Dplications.  but  they  will  need  on  this  account  no  further  discussion 
^**ti  that  already  given  on  page  103, 

CHRONIC  GLANDULAR  COMPUCATIONS  OF  ANTERIOR 
GONOCOCCAL  CHRONIC  URETHRITIS. 

.    Varieties  and  Importance  are  the  same  as  noted  in  the  Chapter  on 

^*Ute  Complications  on  page  100,  but  the  essential  feature  is  persistent 

Wtj',  sinus  and  fistula  with  many  relapses  within  tlie  glands  them- 

^'v^  or  during  the  course  of  temporary  return  of  activity  of  the 

•^tiritis.    Littritis,  folliculitis  and  cowperitis  are  the  chief  forms. 
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fistulje  as  sequels.  The  pathologic  progress  establishes  chronic  per- 
sistence of  this  folliculitis  whether  catarrhal  or  suppurative,  and  ol 
the  abscesses  with  relapses,  retention  and  repetition  of  acute  phe- 
nomena and  the  establishment  of  complications  and  sequels  as  discussed 
under  the  antecedent  acute  subject  on  page  116. 

Symptoms. — Catarrh  or  suppuration  of  mild  degree  is  usually  the 
sign  of  superficial  prostatic  folliculitis,  and  the  greater  the  suppuratioD 
the  more  marked  the  process.  Relapse  and  exacerbation  reintroduce 
the  finished  picture  of  the  acute  process.  The  local  subjective  symp- 
toms are  sensory,  sexual,  vesical  and  rectal  and  somewhat  like  the  acute 
but  much  less  distinct  and  definite.  The  sensory-  signs  are  duller,  the 
vesical  sjanptoms  occasional  and  chiefly  under  slight  direct  excitants,  the 
sexual  factors  absent  unless  stimulated  by  the  opposite  sex,  and  the  rec- 
tal elements,  chiefly  pressure  signs  as  the  feces  reach  the  gland  and  cause 
discharge  of  the  follicular  contents,  as  mucus,  pus  and  unhealthy  proe- 
tatic  secretion.  Definite  rectal  pain  is  rare,  but  discomfort  is  conmum. 
The  local  objective  signs  are  as  in  the  acute  condition,  urinary  and 
rectal.  The  urinary  diagnosis  with  the  seven-glass  test  of  the  author 
duplicates  the  findings  described  in  Chapter  VIII  on  page  455,  in  that  the 
first  three  and  fifth  glasses  contain  the  urethral  and  prostatic  elements, 
and  only  the  fourth  or  catheterized  glass  the  normal  lu-ine  if  the  bladder- 
is  healthy.  The  sixth  and  seventh  glasses  also  contain  a  little  prostatic 
detritus.  Laboratory  analysis  establishes  the  presence  of  the  gono- 
cocci  or  other  organisms,  and  the  prostate  as  the  soiu'ce  of  most  or  aO 
the  detritus.  Rectal  examhiation  displays  in  follicular  prostatitis  the 
gland  enlarged,  soft  as  a  whole,  and  rather  insensitive,  and  secures 
fluid  on  expression  which  is  rich  in  prostatic  epithelium,  pus  and 
unhealthy  secretion.  On  the  other  hand,  in  parenchjTnatous  prostatitis 
the  gland  is  enlarged  as  a  whole  or  in  lobes,  tense,  soft  or  fluctuating 
in  accordance  with  the  condition  of  the  abscess,  which  mav  be  smaD 
and  niunerous  or  large  and  generalized.  The  gland  may  be  reduced  in 
size  at  one  or  more  points  through  the  destruction  of  the  abscess.  The 
expressed  fluid  is  rich  in  pus  and  very  scant  in  prostatic  secreti(m 
and  proves  extensive  suppuration.  The  bimanual  examination  b 
often  employe<l  when  the  prostate  cannot  be  suitably  explored  by 
rectal  examination  alone  in  the  standing  and  stooping  position  and 
requires  for  complete  determination  bimanual  investigation.  The 
patient  is  in  the  recumbent  position  with  the  lower  extremities  flexed 
and  widely  separated  and  the  trunk  slightly  flexed  in  order  to  relax 
the  abdominal  muscles.  The  urethra  is  irrigated  when  p>ossibIe  by 
filling  the  bladder  to  distention  and  allowing  the  patient  to  evacuate 
it,  thus  cleansing  both  the  posterior  and  anterior  portions  of  the  canal. 
The  bladder  is  again  filled  and  with  the  abdominal  hand  it  is  slowly 
but  siu'cly  depressed  toward  the  perinemn  and  anus,  thus  carrying 
downward  the  prosttate  which  is  also  explored  by  the  one  or  two 
fingers  of  the  other  hand  well  lubricated  and  passed  into  the  bowel. 
Any  si)ecimen  expressed  during  this  examination  is  collected  in  a  ster- 
iliztnl  glass  of  sterilized  water  and  sent  to  the  laboratory.    Asepsis  of 
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fistulte  as  sequels.  The  pathologic  progress  establishes  chronic  per- 
sistence of  this  folliculitis  whether  catarrhal  or  suppurative,  and  of 
the  abscesses  with  relapses,  retention  and  repetition  of  acute  phe- 
nomena and  the  establishment  of  complications  and  sequels  as  discussed 
under  the  antecedent  acute  subject  on  page  116. 

Symptoms. — Catarrh  or  suppuration  of  mild  degree  is  usually  the 
sign  of  superficial  prostatic  folliculitis,  and  the  greater  the  suppuration 
the  more  marked  the  process.  Relapse  and  exacerbation  reintroduce 
the  finished  picture  of  the  acute  process.  The  local  subjective  symjh 
toms  are  sensory,  sexual,  vesical  and  rectal  and  somewhat  like  the  acute 
but  much  less  distinct  and  definite.  The  sensory  signs  are  duller,  the 
vesical  sjinptoms  occasional  and  chiefly  under  slight  direct  excitants,  the 
sexual  factors  absent  unless  stimulated  by  the  opposite  sex,  and  the  rec- 
tal elements,  chiefly  pressure  signs  as  the  feces  reach  the  gland  and  cause 
discharge  of  the  follicular  contents,  as  mucus,  pus  and  unhealthy  pros- 
tatic secretion.  Definite  rectal  pain  is  rare,  but  discomfort  is  common. 
The  local  objective  signs  are  as  in  the  acute  condition,  urinarj-  and 
rectal.  The  urinary  diagnosis  with  the  seven-glass  test  of  the  author 
duplicates  the  findings  described  in  Chapter  VIII  on  page  455,  in  that  the 
first  three  and  fifth  glasses  contain  the  urethral  and  prostatic  elements, 
and  only  the  fourth  or  catheterized  glass  the  normal  urine  if  the  bladder 
is  healthy.  The  sixth  and  seventh  glasses  also  contain  a  little  prostatic 
detritus.  Laboratory  analysis  establishes  the  presence  of  the  gono- 
cocci  or  other  organisms,  and  the  prostate  as  the  source  of  most  or  all 
the  detritus.  Rectal  examination  displays  in  follicular  prostatitis  the 
gland  enlarged,  soft  as  a  whole,  and  rather  insensitive,  and  secures 
fluid  on  expression  which  is  rich  in  prostatic  epithelium,  pus  and 
unhealthy  secretion.  On  the  other  hand,  in  parench>Tnatous  prostatitis 
the  gland  is  enlarged  as  a  whole  or  in  lobes,  tense,  soft  or  fluctuating 
in  accordance  with  the  condition  of  the  abscess,  which  may  be  small 
and  numerous  or  large  and  generalized.  The  gland  may  be  reduced  in 
size  at  one  or  more  points  through  the  destruction  of  the  abscess.  The 
expressed  fluid  is  rich  in  pus  and  very  scant  in  prostatic  secretion 
and  proves  extensive  suppuration.  The  bimanual  examination  is 
often  employed  when  the  prostate  cannot  be  suitably  explored  by 
rectal  examination  alone  in  the  standing  and  stooping  position  and 
requires  for  complete  determination  bimanual  investigation.  The 
patient  is  in  the  recumbent  position  with  the  lower  extremities  flexed 
and  widely  separated  and  the  trunk  slightly  flexed  in  order  to  relax 
the  abdominal  muscles.  The  urethra  is  irrigated  when  possible  by 
filling  the  bladder  to  distention  and  allowing  the  patient  to  evacuate 
it,  thus  cleansing  both  the  posterior  and  anterior  portions  of  the  canal. 
The  bladder  is  again  filled  and  with  the  abdominal  hand  it  is  slowly 
but  surely  depressed  toward  the  perinemn  and  anus,  thus  carrying 
downward  the  i)rostate  which  is  also  explored  by  the  one  or  two 
fingers  of  the  other  hand  well  lubricated  and  passed  into  the  bowel. 
Any  specimen  expressed  during  this  examination  is  collected  in  a  ster- 
ilized glass  of  sterilized  water  and  sent  to  the  laboratory.    Asepsis  of 
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the  specimeii  requires  washing  the  glans  and  meatus  also.    If  do  spea- 
men  Is  desired  the  detail  of  irrigating  the  urethri  may  be  omitted. 

The  systemif  subjective  and  objective  symptoms  are  less  marked 
than  those  of  the  acute  compHcation,  and  are  summed  up  in  feverish- 
ness  and  malaise.  I>uring  exacerbations,  however,  there  is  not  the 
slightest  distinction  between  the  chronic  and  the  acute  except  that 
chronic  cases  have  a  tendency  toward  periprostatitis  and  infiltration- 
Even  partial  urethral  obstruction  through  the  edema  and  the  swellinR 
may  be  present. 


F:o.  7D. — Moasnge  of  llie  prostate  (or  excretiou  of  its  secretioii.  The  iHXMtatie 
secretion  is  mileiMcd  in  -j.  sterile  gloss  which  has  I>odd  half  GUed  with  stcrilued  water. 
The  pctiis  should  be  wa:«hi^  with  mild  antiHCptic  ami  the  uttenor  urethra  irrigated  k> 
that  as  far  an  piianMe  (he  specimen  ehall  )>e  that  oF  the  prostate.  The  flakes  o(  pua  vary 
OS  10  their  nature  uud  are  dcacKhcd  iu  the  Cliapler  of  Diagnosia.     (Luys.*) 

In  a  broad  sense  chronic,  follicular  prostatitis  and  parenchj'matous 
prostatitis  an:  important  and  persistent  conditions,  sociologicsUy, 
cluiically  and  surgically,  through  the  embr^ological  structure,  adult 
physiological  function  and  direct  relation  of  the  gland  with  the  poste- 
rior urethra  which  may  in  itself  be  so  commonly  the  seat  of  gonococcal 
chronic  lesions. 
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Diagnosis  and  Treatment. — Chronic  prostatitis  of  both  the  follicular 
and  parenchymatous  -forms  is  a  very  vast  subject  and  so  closely 
related  in  all  respects  with  the  acute  manifestations  that  directness  of 
discussion  required  consideration  of  the  diagnosis  and  treatment  of 
chronic  prostatic  lesions  with  acute  forms  in  Chapter  II  on  (Compli- 
cations and  Sequels  of  Acute  Urethritis  on  page  119.  On  the  other 
hand,  however,  the  work  of  Young,  (Jeraghty  and  Stevens*  is  probably 
the  best  study  of  this  subject  whose  chief  conclusions  should  always 
be  renienil)ered. 

These  authors  compared  normal  and  pathological  secretions,  obtain- 
ing sp>eciniens  after  rectal  massage,  either  with  free  flow  or  more  or 
less  mixed  with  contents  of  the  bladder.     Precipitation  and  centri- 
fugation  were  employed.    Separation  of  prostatic  and  vesicular  secre- 
tions was  not  done  after  the  methJDd  of  the  author's  seven-glass  test, 
discussed  on  page  455.    Normal  secretion  is  a  combined  fluid,  w^hitish 
or  yellowish,  thick,  turbid,  opalescent,  homogeneous  and  \dscid  from 
the   prostate.     The  vesicles  add  semisolid  strings  and  slugs.     The 
reac^tion  is  faintly  alkaline  to  litmus,  but  acid  to  phthalein.    Micro- 
scopically in  predominance  are  lecithin,  columnar  epithelium,  granules 
and  corpora  amylacea  and  scattered  numbers  of  sj)ermatozoa,  mucin 
globules,  red  blood  cells  and  white  blood  cells.    The  lecithin  appears 
in  small  or  large  granules,  never  over  the  diameter  of  red  blood  cells. 
The   latter  occur  in  masses  through  disease  or  traumatism  of   the 
examination.    leukocytes  are  absent  in  normal  secretion.    Finger  and 
Posner^  were  early  in  emphasizing  careful  frequent  examinations  com- 
bined with  rectal  palpation.    Goldberg^  states  that  the  secretion  is  con- 
clusive in  doubtful  rectal  examination,  a  fact  repeated  by  Xotthafft.* 
The  secreti(m  is  much  more  important  than  the  rectal  conditions,  and 
pathological  elements  such  as  pus  may  not  be  present,  except  after 
from  two  to  five  massages.    Urethral  pus  must  be  excluded  as  indicated 
by  Gassmann.^   Young's  method  of  obtaining  specimens  rests  on  a  full 
bladder,  a  three-glass  evacuation,  thorough  prostatic  massage  and 
collection  of  the  sp)ecimen   at   the   meatus.    Another  urination  is 
attempted  or  irrigation  performed  if  the  specimen  does  not  present 
at  the  meatus.    The  product  is  centrifuged.    Pus  in  the  urethra  indi- 
cates irrigation.    Young's  four  steps  should  be  preceded  by  the  author's 
seven-glass  test,  described  on  page  455,  in  order  to  minimize  error, 
and  consist  in  macroscopic,  microscopic,  staining  and  culture  »examina- 
tions.    The  gross  color  is  yellowish,  reddish,  greenish,  milky  white  or 
clear.    Schlagintweit's  method  of  dripping  the  secretion  into  a  glass  of 
water  is  already  noted  on  page  120.    The  microscopic  findings  show 
leukocv'tes  and  pus  cells  mixed  with  normal  elements.    The  pus  pre- 
dominates in  inverse  ratio  to  the  normal  elements  and  proportional 
with  the  disease.   Bering®  says  that  leukocytes  of  prostatitis  are  smaller, 

>  Johns  Hopkias  Hospital  Reports,  xiii,  1906. 

«  Rothschild:  Deut.  mod.  Woch..  1900. 

»  Abstract  in  Monatsberichte  f.  Urol.,  1901.  *  Archiv.  f.  Derm.  u.  Syph.,  1904. 

*  Centralb.  f.  d.  Krank.  d.  Ham.  u.  Sox.  Org.  Bd.  xv. 

•  Archiv.  f .  Derm.  u.  Syph.,  1906, 
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peculiarly  granular  and  chiefly  mononuclear  in  comparison  with  those 
of  urethritis.  Bonn^  claims  that  small  prostatic  epithelia  guarantee 
the  source  of  the  leukocytes,  and  Bering  claims  that  chronic  prostatitis 
decreases  the  number  but  increases  the  size  of  corpora  amylacea. 
Fuerbringer,  quoted  by  Young,  reported  revival  of  inactive  sperma- 
tozoa during  favorable  treatment  and  Schlagintweit  found  that  the 
addition  of  prostatic  fluid  to  seminal  vesicular  secretion  secured  such 
re\aval.  Young  prefers  Wederhake's  method  of  staining  for  the  ordi- 
nary specimen,  and  blood  stains  for  distinction  of  the  leukocytes.  He 
believes  that  the  diagnosis  of  chronic  prostatitis  rests  on  rectal  palpa- 
tion and  examination  of  the  secretion.  Young  does  not  give  suitable 
weight  to  urethroscopy  in  this  field,  nor  fitting  warning  against  the 
results  of  traumatism  of  the  prostate  by  improper  massage.  The 
writer  has  seen  prostatic  massage  done  so  ^^olently  that  acute  inflamma- 
tion would  certainly  follow  if  the  parotid  gland  or  the  testicle  or  the 
ovary  were  similarly  manipulated.  Misleading  results  must  follow 
such  injudicious  effort.  Young*s  conclusions  as  to  bacteriology  may 
\ye  abbreviated  as  follows :  1 .  The  urethroscope  preceded  and  followed 
by  irrigation  and  associated  with  cultures  is  a  valuable  detail;  2. 
shreds  in  the  first  glass  do  not  vitiate  the  bacteriology.  Positive 
results  are  more  frequent  without  shreds.  3.  Bacteria  are  not  frequent 
in  chronic  prostatitis  under  treatment.  4.  Multiple  infection  is  not 
unusual,  and  the  same  patient  may  have  different  organisms  at  several 
examinations,  requiring  great  judgment.  5.  Bacteria  may  occur  in 
nongonococcal  cases.  (>.  Frequency  and  persistence  of  gonococci  are 
not  yet  settled.  7.  The  \'ahie  of  case  reports  in  literature  depends  on 
the  method  used.  8.  Smears  for  bacteria  are  valuable  onlv  if  secured 
under  full  precautions. 

Young*s  summary  is  very  important,  and  is  as  follows:  1.  Pus  is 
present  in  practically  all  chronic  prostatitis,  especially  later  than  the 
second  massage.  The  microscoixj  is  necessary  for  accuracy.  Poly- 
morphonuclear neutrophiles  predomhiate,  but  Bering  fiinds  mono- 
nuclears. 2.  The  amount  of  pus  bears  direct  relation  to  the  prostatitis, 
but  mild  cases  may  have  much  and  severe  cases  little  pus.  3.  Pus 
decreases  usually  with  treatment,  but  more  marked  progress  may  follow 
rest  from  treatment.  4.  Normal  are  in  inverse  ratio  to  pus  elements, 
but  as  yet  Avithout  definite  diagnostic  or  prognostic  value.  5.  Stain- 
ing is  of  vahie  for  bacteria  only.  6.  Pus  seems  to  bear  no  direct  rela- 
tion with  the  activity  of  spermatozoa,  but  treatment  revives  them. 
7.  Reaction  to  litmus  is  nearly  always  alkaline. 

CHRONIC  SEMINAL  VESICULITIS  OR  SPERMATOCTSTITIS.   ' 

Occurrence. — Chronic  involvement  of  the  seminal  vesicles  is  a  much 
more  common  occurrence  than  was  at  one  time  supposed^  Manj* 
of  the  older  works  discuss  the  complication  in  a  more  or  less  casual  and 

1  Prager.  med.  Woch.,  1893. 
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Eregmentary  manner  The  well-recognized  work,  however  of  Fuller,' 
and  later  of  "^  oung'  in  this  country,  has  prov  ed  be\  ond  all  question  its 
frequent  incidence  and  far-reaching  possible  results  It  is  necessarily 
more  common  in  chronic  than  in  acute  lu^thral  infection 


Fio.  80. — Male  pelvic  organi  seen  from  rJKht  side.  Bladder  acd  rectum  distended; 
rclationii  of  the  peritoaouni  to  the  bladder  and  rectum  are  dearly  Bhown.  The  arrow 
pointa  to  the  tectovemoal  pouch.'     (CorDing.) 

Etiidoc7. — Etiology  establishes  the  same  exciting  and  predisposing 
causes  as  in  the  acute.  The  moat  important  contributing  factor  is 
sexual  excess  in  masturbation  or  coitus,  during  a  posterior  chronic 
urethritb,  especially  of  progressive  and  relapsing  tj-pe.  From  the 
foci  already  precedent  and  active  in  such  a  urethritis  the  goiiococci 
extend  by  direct  contiguity  along  the  ejaeulatory  ducts,  themselves 
congested  as  the  result  of  such  indiscretions. 

Tuiflties. — Varieties  contribute  no  addition  to  those  discussed  under 
acute  seminal  vesiculitis,  but  the  important  ones  are  the  fundamental 
^rpes:  spermatocystitis  with  occlusion  and  without  occlusion  of  the 

'  Tr.  Am.  Urol.  Ama.,  iii,  344;  lUd.,  vi,  274;  Med.  Hec..  January  23,  191B. 

■  Tt.  Am.  Aan.  Gen.-Urin.  Surg.,  1912,  vii,  73. 

'  Qny'a  Anatomy,  Lea  1  Febiger,  Pbiladslphia,  1918. 
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ducts,  which  really  embraoe  all  other  formd.  TubercuIoMS  of  the 
seminal  vesicles  is  not  a  part  of  this  work  except  for  differentiation. 
Primary  and  secondary  seminal  vesiculitis  have  also  been  prexTOUsly 
discussed,  the  former  as  exemplified  chiefly  by  tuberculous,  nud  the 
latter  by  gonoctK-cal  and  allied  pyogenic  infection.  Catarrhal  seminal 
vesiculitis  is  either  the  expression  of  sexual  excess  or  the  terminal  sign 
of  the  gonococcal  form. 


Fio.  81.— TliPii 

Patliolo(7. — Patholog\-  must  respect  the  two  forms  of  spermato- 
cystrtis,  witliout  and  with  retention,  .\fter  the  stages  pictured  for  acute 
pathology  on  page  127.  one  finds  in  chronic  seminal  vesiculitis  without 
retention  extensile  and  <!cep  desquamation  of  epithelium,  punilence, 
small  cell  infiltration,  sclerosis,  patency  of  the  duct  which  imitates 
these  findings  and  discharges  into  the  urethra.  Chronic  spermato- 
cystttis  with  retention  reveals  a  duct  closed  by  infiltration  and  stricture 
of  its  walls  folIowe<l  either  by  an  indolent  accumulation  and  later 
evacuation  of  pus.  or  a  temporarily  active  accumulation  and  discbarge; 
in  other  words,  subawite  abscess  or  reliCpsing  acute  phlegmon  with  all 
the  pathogenesis  as  described  on  page  130.  Furthermore,  the  abscess 
may  have  developed  the  sinuses  and  fistulae  noted  under  the  acute  com- 
I)lication  as  having  perineal,  vesical,  rectal  and  very  rarely  peritoneal 
outlet. 
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Thomas'  gives  Fuller*  and  IJoyd'  credit  as  pioneers  in  this  field  and 
quotes  Picker*  as  having  in  191 1  before  the  II I  Congress  of  the  German 


Fui.  83.— PnMbt«  with  lemiaal 


t  Tr.  PtuUdelphui  Acad,  of  Surg.,  ivii,  21. 

>  Jour.  Am.  Med.  hma..  May  4.  1901.  p.  1228;  New  York  Med.  Rec,  October  30. 
190B;  Jour.  Am.  M«d.  Ann.,  Novembei  30,  1912,  p.  1969. 

*  BritUh  Med.  Jour.,  April  20,  1880,  p.  882;  Laocet,  1891,  u,  975. 

*  XrV  Intematioiu]  Medical  CoQCr«Bs,  London,  1913. 

*  Ocay'a  Anatomy,  10th  ed..  1913.  •  Ibid.,  20th  ed.,  1«1&. 
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Urologic  Society  presented  a  classic  study  of  about  150  seminal  vesicles 
dissecting  out  the  tube  systems  after  injecting  the  vasa  deferentia 
with  bismuth  paste,  as  follows:  "From  the  material  comprising  56 
normal  and  16  pathological  specimens,  he  makes  the  following  ana- 
tomical classification:  (1)  simple  straight  tubes;  (2)  thick  twisted  tubes 
with  or  without  diverticula;  (3)  thin  twisted  tubes  with  or  without 
diverticula;  (4)  main  tubes  straight  or  twisted  with  larger  grapelike 
arranged  diverticula;  (5)  short  main  tube  with  large  irregular  ramified 
branches;  (6)  miscellaneous,  comprising  (a)  embryological  abnormali- 
ties and  (6)  pathological  conditions.  ,0f  the  normal  specimens  about 
one-third  belong  to  types  (1),  (2)  and  (3)  and  two-thirds  to  (4)  and  (5). 
The  lengths  of  the  various  vesicles  measured  from  6  to  23  cm.;  the 
capacities  varied  from  3  to  11 .5  c.c.  Thus  it  is  seen  that  the  seminal 
vesicles  of  the  male  urethra  possess  the  most  extensive  secretory-  sur- 
face with  the  worst  drainage." 

Symptoms. — ^As  in  pathology  the  two  basic  classes  of  case  must  be 
regarded.  Chronic  seminal  vesiculitis  without  retention  is  probablv' 
a  much  mo're  common  condition  than  ordinarily  recognized,  because 
the  drainage  causes  few  subjective  symptoms  and  leaves  only  objective 
proof  which  is  not  easy.  The  case  is,  therefore,  casually  diagnosed  as 
one  of  posterior  chronic  lU'ethritis  whereas  this  complication  is  really 
the  prevailing  element.  Its  local  subjective  symptoms  are  sensor}^ 
urinary,  urethral,  rectal  and  sexual,  exactly  as  enumerated  for  acute 
cases  but  they  are  masked,  indefined  and  relatively  indifferent.  The 
sensory  signs  are  discomfort  and  uneasiness  rather  than  pain;  the 
urinarj'  function  is  little  disturbed  except  in  increased  frequency;  the 
urethral  condition  shows  a  constant  discharge  of  rather  large  mucous 
masses  and  strings;  the  rectal  factors  are  absent  or  very  slight,  excepting 
alone  expression  of  semen  during  defecation,  and  the  sexual  details 
are  undue  stimulation  probably  through  the  inability  of  the  sac  to 
hold  the  semen.  Thus  coitus  increases  the  discharge  and  the  disturb- 
ance and  this  weakness  of  the  sacs  leads  to  very  frequent  noctimial 
emissions  of  which  the  patients  greatly  complain. 

The  local  objective  s\Tnptoms  recognize  the  anatomy  as  given  in 
previous  pages,  occur  on  one  or  both  sides  equally  or  differently  and 
comprise  chiefly  enlargement  and  prominent,  thickening  and  sclerosis, 
thickening  and  bogginess,  practical  absence  of  tenderness  and  free 
expression  of  the  characteristic  shreds  and  pus.  Urinalysis  after  the 
author's  seven-glass  test,  which  is  described  on  page  455,  shows  few 
shreds  in  the  first  two  or  anterior  urethral  glasses,  the  classic  slugs  or 
strings  of  pus  and  mucus  in  the  third  or  posterior  urethral  glass,  normal 
urine  in  tiie  fourth  or  bladder  glass,  prostatic  elements  in  the  fifth 
glass  and  extraordinary  masses  of  shreds,  slugs,  strings,  mucus  and  pus 
in  the  sixth  and  seventh  glasses  from  the  two  vesicles.  With  the 
prostate  normal  these  facts  establish  the  diagnosis  but  bacteriolc^ical 
and  microscopic  investigation  are  required  for  detection  of  the 
organisms  and  the  distinction  between  prostatic  and  s[>ermatocystic 
products. 
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The  systemic  subjective  and  objective  sj-mptoms  are  the  same  in 
diaracter,  less  in  degree  but  greater  in  absorption  elements  than  seen 
in  ai  ute  cases.  Similar  and  more  frequent  sequels,  especially  arthritis, 
as  the  best  example,  are  common  experience.  To  this  class  belongs 
urinary  and  uretfu^  chill  excited  by  the  examining  finger  and  should 
never  be  an  unexpected  condition. 

The  sj-mptom-complcx  of  chronic  spermatocystltis  with  retention 
reiterates  all  the  foregoing  indolent  conditions  but  adds  the  presence 
of  abscess  without  or  within  the  cavity  of  the  sac.  Such  abscess  is 
chronic  and  persistent  or  acute  and  subacute  with  relapses.  Examina- 
tion during  an  acute  exacerbation  adds  no  feature  to  those  portrayed 
for  acute  varietiej.    Sj-stCTiic  absorption,  however,  is  in  greater  or  less 


d^pree  almost  univeraal,  and  the  complications  of  this  condition 
although  itself  a  complication  are  the  same  as  those  stated  under  the 
same  subject.    The  same  rule  applied  to  the  stage  of  termination  with 

['    emphasis  on  the  facts  of  absorption  and  in  many  of  no  recovery  what- 
ever in  the  true  sense  in  that  one  or  both  vesicles  are  permanently 
I    damaged  or  even  destroyed. 

I         Signiflcance. — In  summarizing  their  studies,  Thomas  and  Pancoast' 
give  the  following  conclusions: 

1.  Chronic  s^ninal  vesiculitis  is  more  prevalent  tlian  realised  and 
.  confu^ng  and   varied   sjmptoms  even   remote   from    the 

<  Iioc'rit.  ■  Loc.  cic.  p.  26. 
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urinary  tract.    Infection  is  invariably  mixed,  from  which  in  chronic 
forms  the  gonococcus  is  almost  impossible  to  isolate. 

2.  The  disease  is  analogous  to  pus  tubes  in  the  female  with  similar 
serious  and  difficult  problems  of  treatment  without  as  yet  full  acknowl- 
edgment by  the  profession. 

3.  Treatment  must  be  selected  according  to  anatonmy  and  pathology 
of  the  particular  vesicles,  ejaculatorj'  ducts  and  vasa  deferentia,  usually 
determined  by  proper  rectal  examination,  massage  and  laboratory 
diagnosis,  sup])lcmente<l  by  vasopuncture  and  collargol  radiography. 

4.  Experience<i  persistent  massage  wUl  cure  most  patients  in  time. 
When  ineffectual,  vasopuncture  and  vasostomy  afford  dirtK^t  medication; 
but  when  these  fail,  vesiculotomy  or  even  vesiculectomy  alone  avails. 

5.  Bilateral  vasoi)uncture  and  collargol  medication  have  resulteil  in 
at  least  temporary  cure  of  persistent  cases. 

6.  "Collargol  radiograms  in  a  series  of  normal  and  pathological 
cases  have  demonstrated,  (a)  by  comparison  in  viw  and  ifi  vitro,  graphic 
portrayal  of  an  ejaculatory  duct  sphincter;  (t)  the  intimate  relation- 
ship between  the  ureter  and  the  seminal  vesicle,  whereby  urethral 
irritation  and  urinary  obstruction  may  o<rcur  in  the  event  of  an  enlarged 
and  inflamed  vesicle;  (c)  the  presence  of  stricture  or  obstruction  of  the 
vas;  (rf)  congenital  anomalies  of  the  vesicute  seminales;  (e)  infliumna- 
tory  enlargements,  esix^cially  loculated  collections  of  pus  or  seminal 
pyovesiculosis." 

Diagnosis  and  Treatment. — For  the  sake  of  impressing  the  direct 
transition  from  the  acute  to  the  chronic  forms  and  their  othem'ise 
close  relation,  consideration  of  chronic  involvement  as  to  diagnosis  and 
treatment  is  embodied  with  that  of  the  acute  stages  in  Chapter  II  on 
Complications  and  St^quels  of  Acute  Urethritis  on  pages  131-4. 

EPIDIDTMITIS,  ORCHITIS  AND  FUNICUIITIS. 

Occurrence. — Like  the  acute  forms  this  series  of  complications,  most 
intimately  related  to  each  other,  is  one  of  the  most  common  chronic 
complications  of  chroni(»  urethritis.  This  fact  gains,  perhaps,  too  little 
respecl  for  the  infiltrations,  nodules,  strictures  and  occlusions  of  the 
vas  and  epididymis  which  may  be  life-long. 

Varieties. — The  gono<»occal  is  again  the  chief  form  as  to  cause,  while 
the  classes  as  to  o(*currenc*e,  location  and  association  remain  the  same 
as  in  the  acute,  which  the  chronic  merely  supersedes.  Nongonococcal 
chronic  epidid>Tnitis  probably  dot*s  not  occur  but  complex  infections 
with  the  gonococi'us  as  the  most  potent  invader  are,  of  course,  frequent 
Tuberculous  epididymitis  does  not  concern  tliese  pages. 

Etiology. — Etiology  is  a  perspective  of  the  acute  lesions  and  brings 
out  as  the  systemic  prtniisposer  low  resistance  to  disease  in  general. 
The  local  inviting  factors  are,  of  course,  posterior  chronic  urethritis 
with  comjJications  in  the  prostate  and  seminal  vesicles — all  being 
involved  by  direct  continuity  of  mucosa  and  by  intimate  ph^'siological 
function.    Acute  epididymitis  is  always  the  antecedent. 
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Local  excitiDg  factors  are  exemplified  fully  in  Chapter  II  on  page 
147,  but  should  emphasize  trauma  and  sexual  excess  as  the  means  of 
lowering  resistance. 


FiO.  S5. — SaptUJ  section  of  tjie  left  t*stide.  Eilcriuil  seEment  of  the  Bpecimoa. 
1.  adnua;  S,  nlbuKJoea;  5,  corpus  of  Highmorc;  4.  interiobulur  geptulu  extendinn  from 
the  corpus  of  Hinhinoro  to  tho  Blbugjnea;  5,  head  of  tho  epididyinia;  fi.  tall  of  tho  opidid- 
jnnia:  7,  body  of  the  epididymis  not  divided  by  the  section;  *  and  S',  viacoral  anfl  parietal 
layer  of  the  vaKinalis:  *"•  lo'd  of  the  two  layers;  0,  cavity  of  the  vagiiinlia;  10,  subopi- 
didyoial  cul-de-»ac;  12.  spermatic  artery; /^,  veins  of  tho  cnni;  li,  vaa  dofcrcns  in  dotted 
UoM  because  it  ia  internal  to  the  line  of  ncction;  14,  hyilutid  of  .MorgaKmi  15.  acrotal 
ligament  of  the  te^ticla.     CTeetut.') 


Fta  sa.^—'^^'^^''"^'''"'^  KCtioD  of  the  epididymis,  I ,  tr 
tubule*'  S.  cyltadrfcai  epiUieliiun  with  vibratilB cilia; a,  tr 
?l^nStudiB»l  ■oetion  of  bloodveatels;  S,  connoctivo-liiauo  bed  between  the  m 
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PatholOKy. — Pathology  was  in  the  acute  lesion  shown  in  essence  to 
be  exfoliation  as  the  leading  and  infiltration  as  the  subordinate  factm, 
but  in  the  chronic,  this  relation  is  reversed.  There  may  be  exudate 
comprising  chiefly  unhealthy  infectious  semen  mixed  with  detritus 
and  comprising  the  temporary  lesion,  but  the  infiltration,  noduIatioD, 
strictiu^  and  occlusion  of  the  vas  and  epididymb  at  any  or  many 
points  complete  the  permanent  lesions.  These  are  found  chiefly  m 
the  globus  minor  where  the  ducts  have  been  gathered  into  a  ^ngle 
tube,  next  in  the  immediately  contiguous  vas  and  finally  in  the  ^obos 
major  of  which  part  may  escape  through  multiple  tubules.  TTie 
associated  lesion  of  hydrocele  is  usually  absent  unless  an  exacerbation 
is  present  which  will  duplicate  all  the  other  pathology*  of  an  acute 
lesion. 


Fia.  1S7. — Transvurae  Kcrtion  of  cpididymal  canal.  The  wall  of  the  caaal  ia  made  up 
)f  a  thick  layer  of  suiootli  muscle  filiere,  within  which  is  a  layer  of  eoltimiiai  epithdinm 
xlla  with  extraordinarily  long  vil>rntilc  cilia  projectinR  into  the  lumen  of  the  canaL 


Symptoms.— Symptoms  represent  the  terminal  stage  of  the  acute 
lesion  but  are  indifferent,  not  active  manifestations,  showing  two 
types,  indolent  persistent  and  progressive  relapsing.  The  local  subjec- 
tive sjTnptoms  decrease  so  that  discomfort  replaces  pain,  except  of 
neuralgic  and  spasmodic  type,  due  [lerhaps  to  progress  of  exudate  and 
secretion  through  a  strictured  point.  Tenderness  is  less,  and  weight 
moderate  or  even  marked  and  heat  is  absent.  The  local  objective 
s>Taptoms  likewise  diminish;  tenderness  and  likewise  enlargement  an 
much  less  except  at  the  nodes.  Heat,  edema  and  hydrocele  do  not 
occur  in  the  quiescent  fonn  but  may  light  up  during  a  relapse.  Dis- 
charge is  not  afi'cctcd  as  in  the  acute  lesion  unless  an  exacerbation  b 
under  way;  in  other  words,  the  chronic  epididymitis  permits  the  pos- 
terior chronic  urethritis  to  manifest  its  own  symptoms.  The  systemic 
subjective  and  objective  sjmptoms  are  of  little  moment  except  the 
neuroses,  which  may  be  troublesome  to  patient  and  practitioner. 
When  the  other  systemic  signs  arc  prominent  they  are  rather  due  to 
such  associates  as  chronic  seminal  vesiculitis  and  prostatitis.  The 
reverse  rule,  howe\er,  is  followed  during  a  relapse,  which  is  really 
another  acute  attack. 

>  TraiU^  d' Anatomic  HiiiQaine,  6th  ed.,  No,  4,  (after  KI^d). 
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In  terminatiiig,  complete  resolution  is  often  seen  even  after  prolonged 
attacks,  but  more  frequently  infiltrations,  nodulation,  strictures  and 
oontractures  in  moderate  or  severe  degree  and  in  single  or  multiple 
occurrence  are  the  outcome.  The  clinical  importance  and  the  physio- 
logical damage  of  chronic  epididymitis  are  sharply  foreshadowed  in 
the  remarks  under  acute  forms  and  need  no  repetition. 

DiMLgnosiB  and  Treatment. — Of  these  two  headings  of  the  subject  of 
chronic  testicular  involvement  are  combined  with  those  of  correspond- 
ing acute  lesions,  for  the  sake  of  brevity,  in  Chapter  II  on  Complica- 
tions and  Sequels' of  Acute  Urethritis  on  pages  153-7. 

2.   Urinary  Forms. 

General  Considerations. — ^After  a  posterior  acute  urethritis  has  passed 
into  the  chronic  stage,  particularly  with  complications  and  exacerba- 
tions, it  may  pass  the  sphincter  and  reach  the  urinary  organs  of  itself 
or  through  incidental  causes  and  thus  provoke  one  of  the  following 
complications:  urethrocystitis,  cystitis,  ureteritis,  pyelitis  and  pyelo- 
nephritis, which  may  extend  from  one  to  the  other  region  in  a  most 
active  and  complex  process. 

Etiology. — ^The  predisposing  and  exciting  factors  have  already  been 
duly  narrated  on  pages  163  and  16(5.  Emphasis  should  rest,  however, 
on  the  basis  of  proximal  extension  of  the  disease — exacerbations  which 
seem  to  occtir  in  subjects  with  catarrhal  diathesis  and  low-grade  resist- 
ance. The  frequency  of  instrumentation  of  the  urethra  and  bladder 
in  chronic  urethritis  makes  direct  infection  common  and  important. 
The  gonococcus  is  the  most  frequent  and  typical  organism. 

CHRONIC  URETHBOCTSTITIS. 

I>efinition  and  Varieties  need  not  be  discussed  further  than  they 

have  been  on  page  163.  The  distribution  of  the  lesions  is  also  the  same. 

Symptoms. — Symptoms  are  characterized  by  the  subsidence  of  the 

acute  suffering  and  persistence  of  the  vesical  damage  so  that  the  organ 

functionates  imperfectly.    The  local  subjective  symptoms  are  almost 

solely  frequency  of  lu-ination  and  terminal  pus,  whereas  tenesmus, 

pain,  blood  and  retention  are  almost  absent  or  very  greatly  decreased. 

An  exacerbation  may  light  up  all  the  symptoms  of  a  fresh  acute  attack. 

The  local  objective  symptoms  are  best  shown  by  the  five-glass  test. 

The  anterior  and  control  lu'ethral  glasses  depend  on  the  condition  of 

the  anterior  iu*ethra  which  if  comparatively  normal  will  give  rather 

dean  specimens.    The  posterior  urethral  glass  will  be  turbid.    The 

bladder  or  catheterized  specimen  will  be  turbid,  especially  at  the  last 

few  drops  and  the  massage  specimen  secured  with  a  bladder  distended 

with  boric  acid  water  will  usually  give  the  products  of  a  complicated 

posterior  lurethritis. 

The  termination  is  full  recovery  in  a  few  mild  cases  without  damage 
to  the  floor  of  the  bladder.  Restitution  occurs  in  most  cases  leaving 
a  bladder  somewhat  defective  and  a  third  group  show  no  recovery  in 
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the  strict  sense,  in  that  chronic,  local  or  general  cystitis  with  tendencj- 
to  weakness  and  irritability,  and  even  exacerbations  of  acute  inflam- 
mation continue  through  life.  Slow  extension  from  such  a  bladdw 
to  infection  of  the  ureters  and  kidneys  must  not  be  forgotten,  as  the 
true  final  stage. 

Diagnosis  and  Treatment. — In  the  diagnosis,  in  addition  to  the  stand- 
ards of  careful  history,  physical  examination,  laboratorj^  and  blood 
tests  and  treatment,  decision  rests  firmly  on  a  careful  urethrocystoscopy. 
The  differential  points  elicited  by  this  investigation  are  given  in  Chapter 
II  on  this  subject  and  should  therefore  not  be  repeated  here. 

As  to  the  treatment  of  the  chronic  lesion,  little  may  be  added  to  the 
enumeration  and  discussion  of  the  principles  and  means  laid  down  in 
Chapter  II  on  Complications  and  Sequels  of  Acute  Urethritis  on  page 
166,  in  which  are  combined  the  diagnosis  and  treatment  of  both  acute 
and  chronic  forms. 

CHRONIC  CTSTinS. 

Definition,  Varieties  and  Etiology  offer  no  comments  other  than  those 
given  for  the  acute  lesion  on  page  166. 

Pathology. — Pathology  in  essence,  involvement,  microscopy  and  tem- 
porary lesions  stands  unchanged  from  the  description  imder  acute 
cystitis  on  page  167.  The  permanent  lesions,  however,  are  in  the 
chronic  disease  all  important  and  comprise  h>T)ertrophy,  trabecula- 
tions,  sacculations,  deformity  and  chronic  inflammation — ^localized, 
disseminated  or  general.  The  h>T>ertrophy  is  due  to  the  incessant 
strain  and  spasm  of  the  muscle  and  may  pass  into  well-established 
atrophy.  Trabeculations  arise  from  undue  development  of  various 
muscle  bands  which  resist  the  atrophic  process,  which  goes  on,  however, 
between  them,  thus  leading  to  sacculations  whose  weakening  and 
dilatation  mav  even  reach  the  limit  of  hernia  of  the  bladder  waD. 
Deformity  and  contractiu^e  follow  when  atony  does  not  take  place. 
Chronic  inflammation  is  exemplified  by  universal  purulence  and  exfolia- 
tion or  the  same  processes  in  few  or  many  foci.  The  complicating 
lesions  of  ascent  into  the  renal  zone  are  much  more  common  than  in 
acute  cystitis. 

Symptoms. — Symptoms  are  barren  if  the  acute  subjective  signs  art 
as  given  unless  a  fresh  outbreak  is  present.  General  depreciation  and 
septic  absorption  may,  however,  attract  attention  and  suggest  tb« 
added  factors  of  renal  involvement.  The  cardinal  local  subjective 
symptoms  of  pollakiuria,  tenesmus,  dysuria,  pain  and  blood  are  aB 
decreased  and  some  may  be  absent.  Painful  frequency  varies  ^nA 
bodily  weariness  and  errors  in  diet  and  the  amount  of  pus  decomposini 
on  the  floor  of  the  bladder.  Tenesmus  is  moderate  if  the  bladder  reall; 
empties  itself,  but  residuum  in  cases  with  prostatic  h>T[>ertroph3 
sacculations  and  atony  may  excite  it  severely.  The  cardinal  loa 
objective  symptoms  are  likewise  altered.  Tenderness  is  absent  an 
the  bladder  may  be  palpated  and  percussed  in  its  thickened  enlarge 
state  above  the  symphysis  or  be  beyond  reach  in  its  contractured  for 


^low  it.  Pyuria  is  always  marked  and  trharaeteristie,  and  hematuria 
Kuuional  except  in  ulcerating  cases.  The  five-glass  test  should  always 
i«  performed  and  gives  characteristic  revelations;  the  massage  glass, 
Tiowe\cr,  can  be  successfully  senu-ed  only  after  irrigating  the  bladder 
thoroughly  and  distending  it  with  boric  water.  Cystoscopy  is  the 
Eiiul  and  absolute  objective  analysis  of  the  case  and  is  fully  described 
in  ChapK^r  XIII  ou  page  761.  The  termination  is  as  briefly  outlined 
uiwler  the  subject  of  urethrocystitis  but  apt  to  be  more  severe  and 
prolonged  because  of  the  universal  involvement  of  the  viseus  and  for 
till'  same  reason  extension  to  the  kidney  is  much  more  common,  and 
therefore  the  complications  of  chronic  cj'stitis.  itself  a  cmnplication, 
ireHscent  of  the  infection  causing  ureteritis,  pyelitis  and  pyelonephritis. 
Ditgnosis. — The  historj'  affords  an  acute  attack  with  all  the  salient 
subjective  and  objective  systemic  sj-mptoms  decluiing  or  absent,  The 
luboratorj'  reports  abundant  sediment  in  the  urine  of  vesical  origin, 
a:*  proved  by  tlic  catheter,  which  eliminates  the  urethra,  prostate  and 
seminal  vesicles  as  sources.  The  five-glass  test  shows  purulencc  of  the 
blidiler  in  the  fourth  or  bladder  glass.  The  distinction  bet\veeii  tur- 
bidities due  to  pus,  carbonates  and  phosphates  is  tabulated  according 
to  [Tltumaon  under  acute  cj-stitis  on  page  170.  Final  diagnosis,  how- 
i-ver,  of  chronic  cystitis  rests  on  the  use  of  the  cystoscope.  The  reader 
is  referred  to  the  Chapter  on  Cystoscopy  for  determination  of  the 
various  varieties — nonsuppurative  and  suppurative,  membranous, 
iilwrfttive  and  necrotic,  neoplastic,  calcareous,  tuberculous,  colon 
bwiUiary  ami  finally  regional,  disseminate  and  general. 

Modem  diagnosis  exemplified  in  cystoscopy,  ureteral  catheterization, 
fuiictbnal  renal  tests  and  the  like  renders  the  incidence  of  these  com- 
plications in  chronic  form  much  less  frequent,  as  operative  treatment 
intervenes  as  soon  as  it  is  obvious  that  tlie  affected  kidney  is  definitely 
involved  or  of  no  value. 

Itwtmeat. — Chronic  cystitis  is  a  \ast  subject  and  all  the  relations 
and  variations  of  treatment  cannot  be  discussed  fully  except  in  a 
monograph  on  tlie  subject  itself.  The  principles  and  the  means  of 
I'raiing  it  are  the  same  as  those  of  acute  cystitis.  For  exemplification 
"[  llie  intimacy  between  acute  and  chrouie  cystitis,  therefore,  the 
'iiagnosis  and  treatment  of  each  are  combined  in  Chapter  III  on 
•"omplication-s  and  Settucls  of  Acute  Urethritis. 

CHRONIC  URETERITIS,  PYELITIS  AND  PYELONEPHRITIS. 

OeaaTence. —These  lesions  in  their  chronic  forms  usually  appear 
""tv  OT  less  in  association  and  very  rarely  individually  as  in  the  acute 
''ips.  Thus  they  commonly  form  one  clinical  feature  in  which, 
bfmever,  the  kidney  element  may  be  least  In  some  but  most  important 
in  the  nverage  case. 

Defiaitioa  and  Varieties  are  clearly  stated  in  the  description  of  the 
"^Xf  lesions,  on  page  177,  which  may  be  regarded  as  always  pre- 
wrsorj-  of  the  chronic. 


330    COMPLICATIONS  AND  SEQUELS  OF  CHRONIC  URETHRITIS 

Etiology. — Etiology  adds  nothing  to  the  portrayal  of  acute  causes 
but  the  bloodstream  and  lymphehannels  become  more  importan 
avenues  of  invasion  than  in  the  former  group,  as  it  is  likely  tha 
mixed  infection,  which  is  so  conunon,  especially  with  the  Bacillus  col 
communis,  does  not  occur  excepting  through  one  of  these  routes. 

Symptoms. — S;>Tnptoms  display  the  picture  of  acute  forms  in  a  fram 
of  low-grade  condition.  Without  pyelonephritis  chronic  m^teritis  ant 
pyelitis  as  persistent  individual  lesions  probably  do  not  occur  excep 
in  relapsing  form  which  is  then  really  a  series  of  frequent  acute  att 
subacute  attacks.  Chronic  pyelonephritis  ensues  after  the  subsidenc 
of  an  acute  attack,  whose  symptoms  continue  in  masked  or  marke 
intermittent  form  with  low-grade  septic  state,  anemia  and  emaciatioi 
not  unlike  tuberculosis  in  general  effect.  The  types  of  acute  are  m 
changed  and  include  ascending  and  descending  infection  either  wit 
or  without  occlusion  of  the  ureter.  The  local  subjective  sympton 
without  occlusion  are  mild  with  relapses  because  the  purulence  draii 
steadily  into  the  bladder,  but  with  occlusion  the  s>anptoms  are  moi 
pronounced  or  even  severe.  Pain,  oliguria  and  anuria  ocdU".  Thepai 
is  dull  and  dragging  on  one  or  both  sides.  Oliguria  appears  only  durin 
exacerbations  if  the  normal  kidney  is  performing  full  function,  an 
anuria  is  usually  absent  unless  a  fresh  extension  or  involvement  of  th 
normal  kidney  supervenes.  The  local  and  systemic  objective  signs  ai 
the  persistence  of  feverishness,  infection,  sickness  and  prostratioi 
Palpation  frequently  reveals  a  typical  mass  in  the  renal  zone  posteriori 
and  anteriorly  and  may  be  followed  by  sudden  increase  in  pus  in  tk 
bladder  in  cases  without  occlusion  and  bv  considerable  disturbance  i 
cases  with  occlusion.  Urinalysis  reports  usually  alkaline  urine  froi 
mixed  infection  and  decomposition  in  cases  whose  ureters  are  patei 
but,  if  occluded,  the  urine  contains  the  elements  of  the  antecedd 
cystitis  and  perhaps  lu'eteritis.  Normal  urine  may  even  occur  if  t 
bladder  has  recovered  or  a  good  kidney  may  excrete  at  times  the  ufJ 
of  acute  congestion  scanty,  high  specific  gravity,  deficient  ur 
nmnerous  various  casts  and  albumin,  for  a  few  hours  or  days.  Sel 
rated  specimens  by  ureteral  catheterization  should  always  be  secui 
and  examined  and  in  draining  cases  will  show  pus  and  mucus  in  sh 
and  flakes,  blood  cells,  kidney  elements,  bacteria  especially  af 
palpation  and  in  occluded  cases  will  show  no  urine  or  a  few  long  stru 
of  mucus.  Ureteral  catheterization  in  patent  lu-eters  secures  a  specin 
from  the  diseased  side  whose  analysis  is  that  just  stated  and  from 
nonnal  side  either  healthy  urine  or  that  of  temporary  renal  congest! 
Impervious  ureters  accept  catheters  for  only  a  few  centimeters,  wl 
bring  away  strings  of  mucus  and  pus  on  withdrawal.  Renal  eflBcie 
tests  are  paramount  and  give  from  the  healthy  side  at  times  ex 
ordinarily  high  readings  showing  a  perfectly  acting  organ  and  from 
diseased  side  either  no  result  at  all  or  a  much  decreased  and  dela 
output  or  even  a  temporarily  high  efficiency.  In  this  connec 
computation  of  the  total  urea  output  of  both  kidneys  during  the  s 
periods  of  test  and  other  elements  of  m^inalysis  will  interpret 
seemingly  anomalous  results. 
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The  termination  is  regularly  toward  destruction  of  the  kidney  in 
part  or  m  whole,  through  true  multiple  abscesses  or  a  single  generalized 
phlegmon.  Foci  near  the  surface  of  the  kidney  frequently  rupture  into 
the  perirenal  fat  and  then  induce  extensive  lumbar  abscesses,  or  without 
this  result  bind  the  kidney  wiih  dense  adhesions.  I'nless  the  kidney 
is  removed  there  is  a  slow  absorptive  sepsis,  depreciation  of  health  and 
finally  breakdown  of  the  opposite  kidney.  Very  rarely,  however,  Nature 
brings  the  process  to  an  end  on  the  affected  side  by  wallmg  it  off  in  a 
more  or  less  cystic  condition.  Death  occurs  either  from  the  slow  sepsis 
or  bilateral  nephritis. 

Diagnosis. — Chronic  ureteropyelorenal  lesions  are  direct  transition 
from  the  corresponding  acute  forms.  All  the  elements  of  diagnosis 
discussed  under  the  latter  subject  apply  to  the  chronic  lesions  and  in 
particular  is  the  emplovment  of  cystoscopy  necessary  with  its  adju- 
vants of  urinary-  separation  by  ureteral  catheterization,  functional  test, 
refined  urinalysis  and  ai^-ray. 

Treatment. — Chronic  lesions  of  the  kidney,  its  pelvis  and  ureter  do 
not  lend  themselves  to  successful  medicinal  treatment,  although  relapses 
and  recrudescences  may  be  controlled  by  this  means.  Surgical  measures 
are  apt  to  be  first  choice  in  marked  cases.  All  the  principles  of  treat- 
inent  apply  to  the  chronic  kidney  disease  laid  down  for  the  acute  form 
in  Chapter  II  on  Complications  and  Sequels  of  Acute  Urethritis  on 
page  188. 

CHRONIC  RETENTION  OF  URINE. 

Definition  and  Occurrence. — Chronic  complete  retention  of  urine 
cannot  occur  without  death  of  the  patient,  but  chronic  partial  retention 
with  exacerbations  of  acute  or  subacute  retention  is  very  common. 
Itmay  be  denominated  relapsing  retention  as  indicated  under  the  acute 
lesion,  and  is  seen  most  frequently  in  the  obstruction  due  to  stricture 
of  the  urethra  w^ith  its  great  difficulty  of  urination  and  in  that  due  to 
enlargement  of  the  prostate  with  its  residual  urine. 

Wology  denominates  this  as  a  very  common  sequel  of  gonococcal 
chronic  urethritis  in  association  with  stricture  and  prostatic  involve- 
ment. Mild  excitants  produce  the  relapses  of  total  obstruction.  The 
other  causal  factors  are  narrated  under  the  description  of  acute 
retention  on  page  197. 

Symptoms. — Symptoms  in  addition  to  those  described  for  stricture 
of  the  urethra  on  page  343  and  prostatic  h>T)ertrophy  on  page  943, 
comprise  the  details  already  given  for  the  acute  manifestations. 

BiagnoBis  and  Treatment. — Nothing  can  be  added  to  the  general 
subject  of  diagnosis  and. treatment  as  given  in  Chapter  II  on  Compli- 
cations and  Sequels  of  Acute  Urethritis  on  page  198. 

Cure, — ^In  the  matter  of  persistence  of  the  gonococci  in  the  prostate 
in  its  personal  and  social  prophylactic  relations  one  of  the  best  studies 
5  that  by  Saxe,^  who  draws  the  following  conclusions: 

« 

»  Tr.  Am.  Urol.  Assn.,  1909,  iu,  131. 


332    COMPLICATIONS  AND  SEQUELS  OF  CHRONIC  URETHRITIS 

"  1.  Thorough  irrigation  of  the  urethra  before  massaging  the  prostate 
is  essential  in  order  to  exclude  contamination  of  the  prostatic  secretion 
by  pus  and  bacteria  from  the  urethra. 

2.  Injections  of  fifteen  drops  of  a  1  per  cent,  solution  of  silver  nitrate 
into  the  lu'ethra  twenty-four  to  forty-eight  hours  before  prostatic  mas- 
sage sometimes  reveal  gonoc*occi,  when  other  means  have  failed. 

3.  A  double  stain  of  eosin  and  methylene  blue  in  pure  methyl  alcohol, 
after  the  manner  of  the  well-known  blood-stains,  is  excellent  in  the 
morphological  study  of  prostatic  smears.  Gram's  stain  is  essential, 
but  is  misleading  unless  properly  applied. 

4.  Cultures,  while  desirable,  are  often  unsuccessful,  owing  to  the 
capricious  character  of  the  gonococ^cus.  Negative  cultures  are  not 
conclusive. 

5.  Of  180  cases  of  chronic  gonorrheal  infection  60  per  cent,  showed 
prostatitis.   The  older  the  infection,  the  more  frequent  the  prostatitis. 

6.  Of  the  108  cases  of  prostatitis  studied,  31,  or  28.7  per  cent., 
showed  gonococci  in  the  prostatic  secretion.  The  older  the  infection 
the  less  probable  is  the  finding  of  gonococci  in  the  prostate.  After 
three  years,  gonococci  are  found  rarely,  even  after  most  p>ersistent 
efforts.  Many  and  thorough  examinations  are  needed  before  we  can 
be  at  all  certain  that  the  gonococcus  is  absent  from  the  prostate. 

7.  Mixed  infection  occurred  in  SO  per  cent,  of  the  cases  studied. 
The  gonococcus  alone  occurred  in  only  5  cases  out  of  108,  and  all  5  were 
cases  of  less  than  one  year's  duration.  The  older  the  case  the  more 
prevalent  was  the  mixed  infection.  Staphylococci  occurred  in  74  ])er 
cent.;  bacilli  in  28  per  cent.;  Gram-positive  diplococci  in  10  jx^r  cent., 
and  streptococci  hi  7.0  per  cent,  of  cases  with  mixed  infection. 

9.  The  absolute  need  of  microscopic  examinations  of  prostatic 
secretion  was  shown  by  the  fact  that  palpatory'  signs  were  absent  in 
38  cases  (35  per  cent.),  while  13  cases  (12  per  cent.),  showed  absolutely 
clear  urine,  although  the  smears  showed  prostatic  infection. 

10.  Gonorrheal  prostatitis  is  curable  by  proper  treatment  in  the 
great  majority  of  cases. 

11.  Consent  to  marriage  should  not  be  given  until  all  methods  of 
examination  have  been  exhausted  and  until  the  possibility  of  a  post- 
marital  infection  is  practically  excluded,  in  the  present  state  of  our 
knowledge." 

A  similar  research  was  made  by  Wolbarst*  with  much  tlie  same 
conclusions. 

B.  Systemic  or  ExTRAUROGENrrAL  Group. 

Occurrence. — In  either  acute  or  chronic  gonococcal  urethral  infections 
(constitutional  complications  may  occur,  perhaps  the  more  frequently 
in  the  chronic  lesions  on  account  of  the  absorption  and  the  exacerba- 
tions, which  may  duplicate  acute  attacks.  All  these  extfaurogenital 
involvements  have  been  discussed  mider  acute  complications  for  the 

1  Tr.  Am.  Urol.  Assn.,  1909,  iii,  155. 
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reason  that  when  they  then  occur  they  are  so  prominent.    For  this 
reason  .no  further  details  will  be  given  here. 

Varieties. — ^\^arieties  in  no  wise  differ  from  those  given  in  the  preced- 
ing:  chapter,  but  the  most  important  to  remember  during  chronic 
urethritis  are  the  circulatory  and  the  locomotory,  especially  as  they 
affect  the  heart  and  the  synovial  membranes.    The  chief  precursors 
of  these  two  classes  of  cases  are  chronic  seminal  vesiculitis  and  chronic 
prostatitis. 

The  reader  is,  therefore,  referred  to  Chapter  III  on  Complica- 
tions and  Sequels  of  Acute  Urethritis  dealing  solely  with  extragenital 
OT  s^'stemic  complications  as  they  appear  in  each  system  of  the 
body-organs. 


CHAPTER   VI. 

COMPLICATIONS  AND  SEQUELS  OF  CHRONIC 

URETHRITIS  (Continued). 

STRICTURE  OF  THE  URETHRA. 

Definition. — "  A  stricture  may  be  defined  as  an  obstruction  or  clos 
partial  or  absolute,  of  the  lumen  of  any  passage  in  the  body.  Thu 
familiar  examples,  the  term  strictiu-e  is  applied  to  obstructions  of 
nose,  throat,  intestines  and  the  urinary  passages.*'^ 

Varieties. — Varieties  include  (1)  as  to  cause  congenital  and  acquir 
inflammatory  and  traumatic;  (2)  as  to  site,  anterior  and  posteri 
intraiu'ethral,  extraurethral;  (3)  as  to  nimiber,  single  and  mujtip 
(4)  as  to  limits,  localized  and  extensive  and  even  general;  (5)  as  to  for 
linear,  annular,  diaphragmatic,  valvular  and  bandlike;  (6)  as 
behavior,  elastic,  irritable,  inflammatory  and  lapsing;  (7)  as  todensi 
callous  or  hard,  and  soft  or  contractile;  (8)  as  to  caliber,  "open'^bei 
No.  20  French  and  larger, ''  close''  being  No.  20  to  9  French,  both  inc 
sive,  and  "tight/'  obstructing,  or  ''filiform"  strictures  of  9  French  a 
smaller.2  It  is  to  be  noticed  that  an  open  stricture  of  full  calibei 
really  an  anatomical  narrowing  of  the  canal  provided  it  is  without  ot 
s^TTiptoms  of  stricture  as  subsequently  noted;  (9)  as  to  lumen,  cen' 
and  eccentric,  direct  and  tortuous;  (10)  as  to  bacteriology,  infecti 
and  suppurative,  noninfectious  and  catarrhal;  (11)  as  to  patholog 
conditions,  organic,  fibrous  and  permanent,  inorganic,  spasmodic  i 
temporary  and  complicated  and  uncomplicated. 

Etiology. — In  children  strictures  are  either  traumatic  or  inflj 
matory,  of  gonococcal  or  nongonococcal  origin.  Inasmuch  as  tram 
tism  sufficiently  severe  for  the  production  of  stricture  causes  infli 
mation  it  may  be  said  the  even  traumatic  strictiu'es  are  inflammatc 
In  adults  and  in  children,  therefore,  etiology  is  more  or  less  similai 

The  predisposing  systemic  factors  are  the  diathesis  already  discus 
under  etiology  of  acute  and  chronic  urethritis  on  pages  28  and  2 
producing  a  catarrhal  tendency  and  continuous  or  relapsing  conditio 
There  are  no  exciting  systemic  causes. 

The  predisposing  local  causes  are  delicacy  of  the  mucous  membn 
and  its  rather  poor  recuperative  powers,  tendency  to  deep-sea 
inflammation,  exfoliation  of  the  epithelium,  exposure  and  involvenw 
of  the  fibrous  submucosa  and  extension  into  the  periurethral  tissu 
and  finally  the  nature  of  the  infection,  particularly  the  gonococcab 

1  Pcdcrsen,  V.  C:  Jour.  Am.  Med.  Assn.,  January  1,  1910,  liv,  29-33. 

'  Pcdersen,  V.  C:    Diagnosis  of  the  Male  Urethra,  Arch,  of  Diag.,  October,  19\^ 
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suppurative  nongonococcal.  The  exciting  local  causes  are  either 
•terial,  as  just  stated,  in  frequent  uncured  and  untreated,  mis- 
xted  and  overtreated  attacks  of  any  of  the  severe  infections,  notably 
lococcal,  or  traumatism.  The  traumatism  may  be  physical  from 
is,  blows,  rough  and  oversized  instruments,  chemical  from  concen- 
ted  irrigations,  instillations  and  applications,  thermic  from  hot 
ids  or  instruments  and  electrical  from  the  Oudin,  d'Arsonval  and 
tier  high-potential  currents.  Pressure  from  periurethral  inflammation 
id  neoplasm  and  obstruction  of  congestion,  edema  and  intraurethral 
w  growth  may  be  direct  exciting  causes. 

The  writer  had  a  case  of  traumatic  stricture  of  the  urethra  from  a 
bemical  bum,  followed  by  a  complete  cast  of  the  canal  about  five 
aches  long  and  later  by  complete  fibrosis  of  the  canal  for  this  distance 
with  the  caliber  of  No.  23  French.*  Fig.  75  shows  this  slough  with  a 
wire  passed  through  it  and  dried  in  alcohol  as  preserving  fluid. 

Avery  clear  statement  of  the  etiology  of  stricture  of  the  male  urethra 
ispven  by  G.  Frank  Lydston  as  follows  i^ 
"1.  Pressure  from  without,  due  to  (a)  neoplastic  formation;  (b) 

extravasations  of  blood  or  urine  from  injur\^  (c)  purulent  collections 

and  infiltrations;  (d)  fracture  of  the  pelvic  bones. 

2.  Spasm  of  the  muscles  in  and  about  the  urethra,  due  to  (a)  direct 
irritation  by  lesions  of  the  canal ;  (/;)  reflex  irritation  from  more  or  less 
remote  pathological  conditions;  (c)  the  introduction  of  instruments; 
(rf)  emotional  excitement;  (e)  malaria  (?);  (/)  highly  acid  and  concen- 
trated urine,  and  occasionally  oxaluria  and  gravel. 

3.  Congestive  or  inflammatory  engorgement  of  the  urethra,  due  to 
(fl)  acute  urethritis;  (b)  traumatism  of  the  urethra;  (c)  inflammation 
^  and  about  organic  obstructions. 

4.  Thickening  of  the  urethral  walls,  due  to  (a)  congestive  and  gran- 
^  patches  in  the  mucous  membrane,  i.  c,  superficial  hifiltration 
from  chronic  inflammation;  (b)  plastic  infiltration  and  formation  of 
inflective  tissue  in  the  meshes  of  the  corpus  spongiosum  from  severe 
*nd  long-continued  inflammation;  (c)  cicatricial  deposit  in  the  corpus 
^ngiosum  and  urethral  walls  incidental  to  traumatism ;  (d)  cicatricial 
r^it  incidental  to  the  action  of  various  caustics  and  powerful 
nntants;  (e)  cicatricial  deposit  incidental  to  ulcerations  or  sloughing 
^fom  impaction  of  foreign  bodies. 

,  •'•  Deficient  elasticity  of  the  urethral  walls  and  corpus  spongiosum — 
^^  from  congenital  sparsity  of  elastic  and  muscular  fiber  and  a  pre- 
^nderance  of  fibroconnective  tissue;  (6)  from  inflammation. 
.  "•  Congenital  narrowing  or  slight  atresia  of  the  urethra  from  defec- 
'^^e  fetal  development. 

'•  Polypi  of  the  urethral  mucous  membrane." 

Fpom  a  clinical  standpoint  strictures  may  be  divided  as  regards 
■^^ir  origin  into  (1)  congenital;  (2)  acquired;  (a)  traumatic;  (6)  chemical; 

^^I^edeiBen,  V.  C:  New  York  Med.  Jour.,  May  25,  1912. 

Aa  .American  Text-book  of  Genito-urinary  Diseases,  Syphilis  aod  Diseases  of  the 
^,  Haogv-Hardaway,  1899.  p.  133. 


Pathology  of  Stricture. — Many  features  of  the  pathologj*  of  si 
havi'  b<t-ii  lU-siriht'il  uikIit  pathology'  of  ehronit'  urethritis  on  \Mge  1365^ 
anil  will  tliiTeforc  iiettl  only  allusion.  In  children  and  adults  the  under 
lyinK  conilitions  are  much  the  same,  and  at  their  final  busts  frhronic 
Itrmhirtive  inllanmiatinn.    Stricture  in  the  female,  so  far  as  closure  d 

'  Grvy's  Anatainy  2lHh  «1,,  1B18.        •  G«niU)-Urin«[j-  and 
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nl  is  concerned,  is  almost  unknown,  because  the  canal  represents 
terior  urethra  of  the  male,  which  is  the  most  dilatable  portion 


KL-~Bhoiriiig  firm  fibrous  ntricturc 
niildle  of  the  pendulous  urethra, 
Jon  o(  the  canal  behind  it,  Dodulnr 
re  of  the  bulb,  abwoBa  of  the  pros- 
byjieTtTophy  of  the  bladder  and 
ion  of  oriliccB  of  the  uielers, 
rj 


F:a.OI. — Showinftadense,  fibrous  stric- 
ture of  the  urethra  jiiat  beyond  the  pontH 
Bcrotal  angle,  with  dilatation  of  the  bul- 
bnus,  mcmbrnnouB  and  prostatic  uiethne. 
The  pendulous  urethra  is  also  much  thick- 
ened and  infiltrated.  The  walla  of  the 
bladder  arc  much  hypcrtropbied,  and  the 
orifices  of  the  ureters  dilated.     (Taylor.) 


ever  closed  by  ordinary  eiidourethral  conditions,  althougji  the 
matoiy  infiltration  and  all  other  features  of  stricture  may  be 
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The  pathological  varieties  are  two:  congenital  and  acquired. 

Congenital  Stricture. — Congenital  strictures  are  summed  up  as 
atresia  or  malformation  of  embryologic  origin,  to  which  subject  they 
strictly  belong. 

Acquired  Stricture. — Acquired  strictures  are  either  inflammatory  or 
traiunatic  and  practically  the  same  because  inflammation  is  produced 
by  severe  injury.  The  pathology  of  acquired  stricture  includes  that 
of  the  causal  conditions  already  named,  which  must  be  omitted* 
as  foreign  to  this  book.  The  pathogenic  relation,  however,  must  be 
mentioned  and  remembered  between  stricture  and  such  conditions  as 
periurethral  neoplasm,  extravasation,  abscess  and  fractiire  and  endo- 
urethral  polypi. 

Organic  Stricture. — ^The  pathology  includes  that  of  all  other  forms  in 
one  or  more  of  their  details.  The  essence  is  a  cicatrix  resulting  from 
chronic  productive  inflammation  and  followed  by  secondary  contrac- 
ture, retracture,  deformation  and  obstruction  all  in  varying  degree 
and  extent  from  moderate  to  tight  closure  and  from  small  to  large 
portions  of  the  canal.  The  location  is  in  the  mucosa,  submucosa, 
corpus  spongiosum  and  even  periurethral  tissues,  with  a  distribution 
at  one  point  or  many  points,  with  about  60  per  cent,  of  all  forms 
between  the  bulb  and  the  penoscrotal  angle.  The  tissues  involved  are 
the  mucosa  in  its  epithelium,  glands  and  vessels,  the  submucosa,  the 
corpus  spongiosum  and  periurethral  structures  in  their  fibrous  basis. 
The  mucosa  in  its  epithelium  is  exfoliated  or  denuded  into  an  ulcer 
which  does  not  heal  without  involvement  of  the  deeper  structures. 
About  this,  desquamation  may  be  active  and  constant,  accounting  for 
the  abundance  of  epithelial  cells  in  the  discharge  of  strictiu^  cases. 
The  glands  and  follicles  are  overactive,  hj-peremic  and  hjTjertrophied 
with  abundant  thick  discharge  or  atrophied  by  loss  of  lining  or  b\'  pres- 
sure of  connective  tissue  deposits.  Surrounding  glands  take  up  com- 
pensatory function  in  order  to  maintain  the  moisture  and  thus  slugs 
of  mucus  and  shreds  are  often  produced.  The  bloodvessels  are  h\T)er- 
emic  in  acute  and  multiplied  in  chronic  phases,  causing  again  changes 
in  the  epithelium,  glands  and  fibrous  tissue.  Diapedesis  of  leukocytes 
is  common  during  acute  periods.  Discharge  associated  with  stricture 
is  therefore  the  rule  and  comprised  of  pus  and  mucus,  fluid  or  coagulated 
into  shreds,  white  blood  cells  in  various  degrees  of  degeneration  and 
occasionally  red  cells. 

The  submucosa  is  thus  laid  bare  in  superficial  or  deep  ulcer,  accom- 
panied by  small  cell  infiltration,  spindle  cell  new  fibrous  tissue  and 
followed  by  dryness,  retraction,  contraction,  deformation,  narrowing 
and  obstruction.  The  first  three  of  these  processes  are  inherent  in 
new  fibrous  tissue  anj^vhere  in  the  body  and  the  last  three  are  its 
essential  sequels  in  any  canal  of  the  body. 

The  cori)us  spongiosum  and  periurethral  tissues  are  invaded  in 
exactly  the  same  manner  by  strictures  of  marked  degree  without  or 
with  complications,  so  that  much  of  the  substance  of  the  corpus  may 
be  replaced  by  dense  cicatrix. 


Lt  t>[  the  n 


11  in  Uio  poiiile  aad  bulbous 


crypts  atid  behind 


Fw,  f.i  -ComplicalJODs  of  Btriolure.    Strictures 
«f«t"  "ith  thickening  of  the  mucosa,  enlargeraonl  of  the  mucous  crypts  and  neninu 
f^  •"kUim.  ditatotion  and  profound  chunges  in  the  walls  of  the  canal.    Tbe  Uaditei 
niif  ut  densely  hypertn>pbied  to  many  tunes  tJie  normal  thidtnesa  and  tTn.hcculaW,Qi« 
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The  temporary  lesions  are  hyperemia,  catarrh  and  mild  suppuration 
about  and  upon  the  stricture  substance.  These  may  light  up  under 
provocation  of  even  mild  degree  to  an  edema  which  will  close  the  canal 
acutely,  resulting  in  the  edematous  or  so-called  "  inflammatory"  stric- 
ture. On  the  other  hand,  these  temporary  lesions  may  ultimately  be 
fully  cured. 

The  i)ermanent  lesions  are  the  cicatrix  itself  and  the  profound  changes 
w^hich  its  obstruction  and  associated  infection  may  produce  proximal 
to  it  in  the  urethra  and  its  adjacent  glands  and  even  in  the  urinaiy 
system  from  the  bladder  to  the  kidneys.  Such  outcomes  may  be 
either  complications  or  sequels  of  the  stricture  or  associated  conditioiB 
marking  the  severe  process  which  causes  the  stricture. 

The  complicating  and  associated  lesions,  occurring  rarely  in  con- 
genital but  more  commonly  in  acquired  stricture,  are  in  fact  ascent  of 
the  hydraulic  back-pressiu*e  of  the  stricture  and  its  infection  either  by 
continuity  of  the  mucosa  which  lines  these  organs  and  channels  as  a 
whole  system  or  through  the  bloodstream  by  metastasis.  Thwe, 
therefore,  occur  in  highly  diverse  relations  and  degrees  urethritis, 
prostatitis,  h}T>ertrophy,  dilatation,  atony  and  inflammation  of  the 
bladder,  ureteritis,  pyelonephritis  and  septic  absorption. 

The  urethritis  may  be  rather  benign,  as  overactivity  of  the  glands 
to  compensate  for  those  destroye<i,  or  severe,  with  proximal  to  the 
stricture,  dilatation,  hypertrophy  and  atony  of  the  membrane  and 
its  muscles,  chronic  glandular  infection,  overactivity   and  atrophy. 
Ulcer,  concretion  and  abscess  are  not  rarities  and  even  flstulae  with 
perineal,  scrotal,  gluteal,  femoral  and  abdominal  outlets.    The  pros- 
tatitis may  be  of  the  follicular  type  with  exfoliation  of  the  linuig  cpi-  ] 
theliuni  or  more  profound,  of  the  glandular  or  parenchjinatous  form  ! 
with  single  or  multiple  relapsing  or  chronic  abscesses.    In  the  bladder 
the  wall  is  hypertrophied  by  resistance,  then  dilated  by  distension  and 
finally  atrophied.    Retention,  decomposition  and  infection  of  the  urine 
next  follow,  chiefly  by  the  Bacillus  coli  communis.    On  the  other  hand,  ' 
the  gonococcal  infection  with  its  pyogenic  allies  may  extend  from  the 
urethritis  directly  into  the  bladder.    The  ureters  bec*ome  involved  by 
j)arallel  processes  when  the  back-pressure  overcomes  the  bladder  wall 
and  causes  them  to  dilate  and  transfer  the  hydraulics  of  the  whole 
condition  and  the  infection  to  the  pelvis  and  even  substance  of  the 
kidney.    Thus  the  entire  urinary  system  from  the  point  of  stricture  to 
the  kidney  may  show  any  or  all  the  foregoing  lesions  in  a  highly  com- 
plex j)icture,  which  needs  no  further  details. 

Inflammatory  Stricture. — The  pathology-  is  usually  temporary'  in 
the  form  of  congestion  and  edema  as  separate  processes  or  added  to 
an  organic  fibrous  strictiu*c  or  as  the  introductory  stage  of  the  latter, 
thus  prcxlucing  acute  obstruction.  The  term  inflammatory  stricture 
is  inislea<ling  through  confusion  with  the  inflammation  imderl^ing 
all  stricture,  so  that  ijcrhai)s  the  term  edematous  stricture  wouM  be 
more  accurate.  As  just  indicated,  this  edema  may  occlude  the  urethra 
but  may  subside  and  lead  to  no  other  process  or  it  may  appear  on  the 
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face  or  annexa  of  an  organic  atrictiire  whose  small  lumen  may 
T('by  Ije-made  impassable.  Thus  an  organic  stricture  may  have 
tdcma  as  a  temporary  and  relapsuig  element  appearing  under  the  least 
Kciling  factor. 

Edematous  or  5«»-calied  iiiflamniatorj-  stricture  may  be  engrafted  on 
any  of  the  other  forms  or  through  faultj'  instrumentation  be  of  itself 
I  clinical  entity.  Its  lesions  are  much  like  those  of  organic  stricture 
ewept  that  it  arises  quickly  to  its  full  degree  of  closure  and  has  rela- 
(nfiy  few  signs  of  inflaminution  such  as  discharge.  Tt  is  never  a  chronic 
condilion  or  chronic  obstruction  in  the  exact  meaning  of  these  terms. 

S]mnuidif  stricture  does  not  possess  a  true  pathology,  in  that  it 
«riws  from  muscular  response  to  psychic  inhibition  during  fear  or 
fnioliiin,  to  spina)  inhibition  during  various  organic  disease  of  the 
rani  and  finally  to  local  irritation  through  offense  of  instruments, 
instillstions.  applications,  gravel,  hyperacidity'  and  li^-peralkalinity  of 
llw  urine  and  toxemias,  asof  malarial*origin. 

Stridurc  by  external  pressure  shows  the  pathology  of  the  pressure, 
diielly  in  circulatory  congestion,  edema  and  the  like,  added  to  and 
Jiibseqiient  to  the  pathology  of  the  causative  factors,  as  enumerated 
in  [he  paragraphs  on  etiology  on  page  350.  Lack  of  space  forbids 
minute  discussion  of  the  pathology  of  the  causative  factors. 

Trnumatic  Stricture. — (.'ommonly  in  traujnatic  stricture,  es])eciaily 
those  due  to  chemical  and  thermal  sources,  the  infiltrating  inflammation 
■s  in  the  entire  circumference  of  the  eanal  and  along  a  considerable 
f'tait.  It  ia  for  this  reason  that  this  tyjie  of  stric'ture  is  most  profound 
■n  its  imthology,  far-reaching  ui  its  residts,  intractable  to  treatment 
*iKi  prone  to  relapse,  because  the  mucosa  as  a  whole  instead  of  being 
'jftpl.v  damaged  m  one  or  more  separate  parts  and  a  small  extent  and 
'"tie  depth  of  the  canal,  ia  obliterated  and  replaced  b.^■  dense  scar. 

The  forms  of  acquired  stricture  are  annular,  diaphragmatic,  vah'ular 
■id  batidlike.  The  annular  or  ring-form  type  are  chiefly  meatal,  with 
**ntric  opening  very  small  or  only  slightly  reduced,  aud  may  be  the 
sipiof  true  atresia.  The  diaphragmatic  obstruction  is  a  little  like  the 
"itova  in  woman,  and  compriseil  of  a  foltl  of  mucosa  at  the  meatus, 
Wnutt  magna  or  bulb,  affords  partial  definite  obstruction  and  has 
^witrie  or  eccentric  lumen.  Valvular  narrowing  consists  of  trans- 
'^'wse  folds  at  almost  any  point  of  the  urethra,  but  chiefly  the  prostatic 
^Mhta  and  at  the  penoscrotal  angle.  Bands  may  have  almost  any 
"mn  aud  situation,  with  little  clinical  influence. 

Chronoloffjf  nf  Stricture.— This  varies  witli  the  form.  Edematous,  or 
^^ulltil  "inflammatory"  stricture,  may  arise  quickly  in  the  midst 
**'»!rriost  anj"  acute  urethral  lesion  and  ma.\'  itself  be  added  as  an  acute 
Pmtws  in  tiie  surface  or  annexa  of  organic  stricture.  These  facts  are 
•^spoiisible  for  the  misapprehension  among  the  laity  and  profession 
■like  ihat  stricture  Js  a  rapid  process  and  often  lead  to  premature  and 
wjudiciouB  treatment  of  such  an  infiltration  and  thereby  it  is  converted 
•fWi  A  temporary'  to  a  jwrmaneut  condition.  Organic  stricture  of 
"I'ectious  origin  is  ordinarily  a  very  slow  proress,  exactly  like  all  other 
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scar  tissue.  If  the  infection  actively  continues  along  with  the  chroni 
productive  inflammation  in  the  stricture  then  the  latter  may  be  rela 
tively  rapid,  appearing  in  a  few  months  instead  of  years.  This  is  ofta 
the  outcome  of  the  irritation,  with  instruments  of  edematous  stricture 
by  continuance  of  the  inflammation  and  addition  to  the  scar  tissue 
Total  obstruction  in  organic  stricture  is  almost  always  slow  unless  thi 
element  of  edema  is  at  any  time  added,  as  just  noted.  Organic  strictun 
of  traumatic  origin,  on  the  other  hand,  may  be  not  only  rapid,  butab 
concomitant  with  the  healing  of  the  injury,  which  may  leave  a  scaro 
infolding  of  the  mucosa  and  obstruction  in  high  degree.  The  progres 
of  stricture  due  to  neoplasms  and  similar  conditions  rests,  of  course, « 
the  nature  of  such  antecedent  element. 

The  pathology  of  extravasation  of  urine  and  blood  as  a  complicatioi 
of  stricture  is  dealt  with  under  this  heading  as  of  sufficient  importano 
for  a  special  section  of  this  chapter  on  page  421 . 

Caliber  of  the  Urethra. — ^l^he  normal  anatomical  narrowings  are  mos 
important  and  should  never  be  forgotten.  Numerous  measurement 
have  been  taken  with  urethronieters,  bulb-sounds  and  casts  after  death 
with  the  following  table  given  by  Taylor^  as  an  accepted  average  ol 
results: 

LenKth.  Diameter. 

Meatus,  7  to  9  mm 21  to  28  F. 

Fossa  Davicularis,  10  to  11  mm 30  to  33  F. 

Middle  of  pendulous  portion,  9  to  10  mm 27  to  30  F. 

Bulb,  11  to  12  mm 33  to  36  F. 

Membranous  urethra,  9  mm 27  F. 

At  apex  of  prostate,  10  mm 30  F. 

Middle  of  prostate,  15  mm 45  F. 

Vesical  end  of  prostate,  1 1  mm 33  F. 

The  most  significant  feature  of  this  list  is  that  where  the  uretto 
passes  through  the  triangular  ligament,  as  the  most  fixed  tissue  in  ^ 
course,  its  average  diameter  is  No.  27  French.  It  is  consequently* 
safe  rule  to  follow  never  at  first  to  pass  an  instrument  larger  than  ^o 
26  or  27  French  until  the  resistance  offered  by  this  ligament  is  knoWtj 
The  extremes  of  variation  in  the  meatus  from  No.  21  to  28  Frenc 
often  likewise  determine  the  size  of  instrument  acceptable.  A  mostsij 
nificant  fact  is  that  practically  all  subjects  may  be  cystoscoped  anduK 
throscoped,  with  the  standard  instrument,  which  in  almost  all  deap 
is  No.  24  French  and  in  verv  few  models  No.  26  French.  Behind  tl 
meatus  comes  the  fossa  navicularis,  which  is  one  of  the  wide  portions 
the  canal  and  may  by  its  reduction  at  its  proximal  limit  deceive  the  \i 
wary  into  the  diagnosis  of  stricture  at  that  point.  The  bulb  of  the  u 
thra  is  another  very  wide  portion,  and  in  the  urethroscope  may  simuli 
many  of  the  folds  and  features  of  the  bladder  in  miniature.  It  may 
so  deej)  a  pocket  as  to  catch  the  tip  of  the  sound  in  its  proximal  porti 
The  prostatic  urethra  in  the  male,  like  the  whole  canal  in  the  fem 
is  the  widest  and  most  dilatable  portion.    Thus  it  will  be  seen  t 

^  Genito-urinary  and  Venereal  Diseases,  3d  ed.,  p.  173. 
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broadly  there  are  four  dilatations:  that  is,  in  the  fossa,  bulb,  membran- 
ous urethra  and  prostate,  at  each  extremity  of  which  there  are  more 
or  less  distinct  narrowings.  These  nonnal  anatomical  narrowings, 
however,  differ  from  stricture  in  always  being  elastic,  readily  passable, 
promptly  resuming  their  former  caliber  and  free  of  the  usual  subjective 
and  objective  symptoms  pf  stricture  and  its  associated  catarrh  or 
suppuration  of  the  mucosa. 
In  addition  to  these  normal  narrowings  the  mucous  membrane  is 
f  in  many  subjects  thrown  into  niunerous  transverse  folds  not  unlike 
f.  similar  folds  in  the  bowel,  notably  the  rectum.  They  may  be  suffi- 
ciently well  developed  to  engage  an  instrument  and  thus  simulate 
stricture,  so  far  as  a  slight  change  in  the  lumen  of  the  canal  b  con- 
oemed,  but  the  absence  of  s>Tnptoms  of  stricture  establishes  their 
characteristics. 

From  the  foregoing  anatomical  arrangement  it  will  readily  be  judged 

why  strictures  are  so  apt  to  form  at  more  or  less  common  portions  of 

the  canal.    It  is  fully  accepted  that  the  reason  why  the  canal  from  the 

penoscrotal  angle  to  the  triangular  ligament  is  so  often  invaded  by 

stricture  is  that  the  pouch  of  the  bulb  more  or  less  persistently  pockets 

the  pus  and  the  normal  folding  or  constriction  of  the  urethra  at  the 

angle  retards  its  drainage.    Similarly  if  the  meatus  is  small  or  if  the 

mistake  of  wearing  cotton  over  it  is  employed,  the  pus  will  be  retained, 

I>enetration  of  the  inflanunation  invited  and  stricture  ensue. 

Although  the  general  pathological  features  of  all  forms  of  stricture 
are  more  or  less  similar  and  although  the  same  observation  may  be 
prop)erly  applied  to  the  symptom  complex,  it  is  nevertheless  better 
to  consider  the  clinical  features  of  each  important  variety  as  an  indi- 
vidual entit>^ 

Symptoms  of  Stricture. — Organic  Stricture. — ^The  clinical  picture  of 
stricture  provides  subjective  and  objective  systemic  and  local  condi- 
tions. In  the  average  case,  without  serious  complications  and  absorp- 
tion of  septic  products,  there  are,  strictly  speaking,  no  systemic  symp- 
toms but  the  complicated  cases  in  which  the  proximal  urethra,  the 
prostate,  seminal  vesicles,  bladder,  ureters  and  kidneys  may  be  involved, 
may  present  many  or  any  of  the  local  or  general  symptoms  present 
in  profound  suppurative  disease  of  these  organs  as  stated  under  each. 
In  children  stricture  is  a  little  more  apt  to  be  congenital  or  traiunatic 
and  in  adults  inflanunatory  through  chronic  suppuration.  The  local 
subjective  symptoms  may  be  classified  (1)  as  those  arising  from  the 
urethra,  urinary  and  sexual  organs;  (2)  as  proceeding  from  the  ante- 
cedent inflammation;  (3)  those  due  to  the  obstruction  slowly  or 
rapidly  established;  and  finally  (4)  those  inherent  in  the  complications 
of  stricture. 

The  urinary  symptoms  comprise  the  first  three  items  of  this  list  and 
add  all  those  whidi  proceed  from  the  complications  and  sequels  of 
stricture  in  the  bladder,  ureters  and  kidneys.  The  first  group  is  there-' 
fore  described  with  the  urethral  symptoms  as  follow,  and  the  second 
group  will  be  dealt  with  imder  complications  on  page  418. 
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The  urethral  symptoms  are  discharge,  pain,  frequency  of  urination, 
obstruction  and  altered  stream. 

The  discharge  has  its  origin  in  the  urethral  glands,  granulation 
tissue  about  the  stricture  and  the  urethra  and  prostate  proximal  to  it 
It  usually  appears  as  a  drop  in  the  morning  in  mild  cases  or  several 
times  during  the  day  in  more  marked  cases  and  is,  therefore,  of  very 
moderate  quantity,  as  a  rule,  in  uncomplicated  cases  but  copious  in 
complicated  cases.  Its  color  is  white  or  yellow  in  accordance  with  the 
presence  of  pus  mixed  with  the  mucus  and  its  constitutents  are  chiefly 
mucus,  pus  and  many  epithelial  cells,  as  described  on  page  270, 
exfoliating  from  the  surface  and  annexa  of  the  stricture. 

The  pain  is  due  to  the  open  lesions  usually  proximal  to  the  stricture, 
and  also  due  to  the  urethritis  and  urethrocystitis  accompanying  it 
and  to  the  stretching  of  the  mucosa  by  the  back-pressure  during 
urination.  It,  therefore,  occurs  during  this  act  and  is  usually  greatest 
in  cases  vnth  the  most  active  sign  of  inflammation  and  often  in  cases 
involving  the  bulb,  probably  because  the  urine  tends  to  stagnate  in 
the  bulb  and  cause  inflammation  there  and  in  the  proximal  portions 
of  the  canal.  In  degree  it  varies  from  mere  uneasiness  to  positive 
ardor  which  may  persist  for  some  time  after  urination,  especially  in 
the  victims  of  dribbling,  as  described  later. 

The  frequency  and  tenesmus  of  urination  are  based  on  the  irritation 
of  the  urethritis  in  and  about  stricture  and  of  the  urethroc>'stitis.  In 
uncomplicated  cases  the  granulation  tissue  around  the  stricture  if  in 
the  anterior  urethra  may  cause  a  diurnal  frequency  of  once  in  a  few 
hours  in  average  cases  only  slightly  above  the  normal,  or  once  in  » 
fraction  of  an  hour  in  marked  cases,  especially  if  the  posterior  urethn 
and  neck  of  the  bladder  are  included.  In  complicated  cases  the  pros- 
tatitis, cystitis  and  other  higher  urinary  involvement  may  cause 
nocturnal  as  well  as  diurnal  frequency  of  aggravating  degree.  Natu^ 
ally  tenesmus  is  found  only  in  the  latter  type  as  it  rests  on  involvemoit 
of  the  sphincter  muscle  and  floor  of  the  bladder. 

The  foregoing  clinical  picture  is  classified  as  early  symptoms  in  that 
they  are  present  often  before  obstruction  is  great,  but  they  may  also 
mark  the  transitional  period  and  increase  with  the  degree  of  closure » 
the  stricture. 

The  sense  of  obstruction  is  showoi  by  the  added  effort  at  emptying 
the  bladder,  and  may  be  at  first  and  for  years  moderate,  and  hajdb' 
attract  the  patient's  attention.    It  may  slowly  progress  up  to  a  certaJ^ 
point  and  thereafter  rapidly  by  complications  and  sequels  until  a  hig^ 
degree  of  closure  is  reached.  The  so-called  tight  strictures  which  permit 
only  a  filiform  to  be  passed  are  extreme  in  this  symptom  and  lequirf 
a  muscular  effort  which  may  expel  flatus  from  the  rectiun  and  may 
induce  or  increase  hernia. 

The  alteration  and  dribbling  of  the  lu'ine  as  associates  of  the  obstnic 
tion  may  appear  late  or  early  among  the  subjective  signs.  A  meatus 
large  normaUy  or  postoperatively,  will  flatten,  weaken  and  spread  th 
stream  much  as  the  flaccid  urethra  does  in  woman,  whereas  a  meatu: 
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mall  normally,  or  by  stricture,  compresses  the  stream  and  adds  to  its 
)TOjection.  The  natural  narrowing  of  the  urethra  at  its  outlet  is  prob- 
lUy  for  the  purpose  of  projecting  the  outflow  away  from  the  body. 
The  stream  of  stricture  is  altered  in  initiation,  form,  maintenance, 
force  and  termination.  The  beginning  of  the  act  may  be  difficult  from 
the  resistance  or  reflex  irritation  proximal  to  the  narrowing.  Continua- 
tion of  the  stream  may  through  failure  of  the  bladder  force  or  otherwise 
be  interrupted  so  that  the  stream  begins,  stops  and  then  resumes. 
The  form  is  single,  twisted  and  spattering,  or  doubled,  forked  and 
broken.  The  force  may  be  little  changed  or  decreased  until  the  urine 
reaches  the  meatus  and  falls  vertically  from  it.  The  termination 
instead  of  prompt  dryness  of  the  parts  may  be  prolonged  into  drops  or 
moisture  for  several  moments  and  be  followed  by  a  droj)  of  mucus  and 
pus.  Such  terminal  dripping  is  due  to  the  obstruction  and  the  pocket 
behind  it  combined  with  the  rigid,  inelastic  inflamed  walls  of  the 
urethra  and  weakness  of  its  muscle  coats. 

The  urinary  sjTnptoms,  not  already  described  as  dependent  directly 
on  the  urethra,  are  chiefly  referred  to  the  bladder,  ureters  and  kidneys, 
practically  always  as  complications  and  sequels  of  stricture,  although 
the  same  severe  process  which  evolves  the  stricture  may  also  involve 
these  organs.  Such  s\Tnptoms  may,  therefore,  be  dismissed  as  the  same 
as  those  already  noticed  under  urethrocystitis,  cystitis,  ureteritis,  and 
P>donephritis  in  the  subject  of  Complications  of  Gonococcal  Urethritis 
on  pages  163  to  188  and  again  in  Chapters  XIII,  XIV,  XV  and  !XVI. 

The  sexual  symptoms  have  the  basis  of  irritation,  obstruction  and 
the  complications.  The  irritation  about  a  stricture,  especially  one  near 
the  posterior  urethra,  induces  increased  desire,  which  is  followed  either 
by  frequent  nocturnal  emissions,  excessive  normal  intercourse  or 
pen'ersions.  The  discharge  of  seamen  over  the  granulating  inflamed 
urethra  causes  ardor  and  the  muscular  action  of  ejaculation  and  dis- 
tention behind  a  tight  stricture  causes  pain  exactly  as  does  urination. 
In  marked  obstruction  retrograde  ejaculation  has  been  often  reported 
in  which  the  semen  is  discharged  into  the  bladder,  and  still  more  com- 
nionly  are  seen  patients  who  do  not  ejaculate  externally  at  all  in  the 
true  sense,  but  whose  semen  is  later  washed  away  with  the  urine  after 
subsidence  of  the  turgescence  of  erection  and  intercourse.  Also  after 
fepose  followed  by  urination  the  strictiu'e  again  opens  slightly.  It  is 
the  congestion  of  the  inflammation  and  the  stimulation  of  irritating 
dements  associated  with  stricture,  which  both  locally  and  in  the  spinal 
cord  produce  increased  desire  and  frequent  erections  without  or  with 
the  presence  of  women.  Therefore,  men  with  stricture  working  in  the 
fflidst  of  women  are  not  infrequently  literally  tortured  and  the  sexual 
ttcitement  alone  or  the  mental  impression  made  by  the  emissions, 
or  the  actual  presence  of  the  opposite  sex  or  all  three  combined  fre- 
quently lead  to  inordinate  practices.  As  a  rule,  emissions  being  reflex 
ire  less  harmful  than  intercourse  or  perversions  which  are  intentional. 
rhe  turgescence,  however,  of  all  these  processes  adds  to  tlie  congestion 
nd  inflammation  aroimd  the  stricture  and  its  other  symptoms  so  tKat 
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all  the  conditions  of  stricture  dependent  on  inflammation  are  apt  to 
be  increased. 

Another  sexual  symptom  is  chordee  and  even  incurvation  in  inflamed 
irritable  strictures  with  much  lu^thritis  above  and  below  them.  As 
previously  noted,  this  is  a  symptom  of  lu^thritis  in  its  earlier  stages  so 
that  when  it  is  found  in  stricture  cases  it  is  to  be  accepted  as  the  index 
of  the  urethritis  rather  than  of  the  fibrosis  itself.  It  reaches  extreme 
development  in  incurv^ation,  which  is  usually  not  seen  imless  a  large 
portion  of  the  canal  has  been  changed  into  scar  tissue  and  thus  has  lost 
extensibility  and  distensibility,  and  thus  compels  the  corpora  caver- 
nosa to  incurvate  rather  than  distend  into  a  perfect  erection,  to  the 
great  disquietude  of  the  patient. 

The  sexual  complications  reside  in  the  seminal  vesiculitis,  relapsing 
epididymoorchitis  and  prostatitis  and  do  not  differ  from  those  laid 
down  for  these  conditions  during  acute  and  chronic  urethritis  on  pages 
83  and  313. 

The  local  objective  sjinptoms  are  in  many  respects  the  same  as  the 
subjective  type  in  nature  and  origin,  and  comprise  chiefly  dischaige, 
obstruction,  altered  stream  and  complications.  The  discharge  requires 
laboratory  examination  and  w  ill  be  found  to  comprise  mucus,  pus  and 
epithelium  each  chiefly  predomhiant  or  all  variously  mixed  according 
to  the  activity  and  suppuration  of  the  process.  The  gonococci  should 
always  be  searched  for  by  smear  and  culture  and  its  influence  on  the 
system  at  large  determined  by  the  complement  fixation  test.  Compe- 
tent bacteriologic  investigation  w^ill  also  reveal  the  nature  of  other 
organisms,  such  as  catarrhal  and  pyogenic,  and  should  be  carried  out 
whether  the  discharge  is  free  or  not,  or  consisting  only  of  shreds  in  the 
urine,  collected  under  full  antiseptic  precautions. 

The  obstruction  is  revealed  by  the  altered  stream  and  by  external 
and  mternal  palpation.    Changes  in  the  stream  of  urine  observed  cor-    | 
roborate  the  patient's  description,  but  the  projection  of  the  stream  is 
the  most  important  element  for  notice  as  it  indicates  the  patenc}'  of  tb« 
stricture  and  the  condition  of  the  urethra  and  bladder  proximal  to  i** 
Visible  effort  during  the  ejaculation  and  flatus  are  significant.   Extern^ 
examination  of  the  uretlu'a  reveals  in  mild  cases  one  or  more  moderate 
thickenings  and  in  severe  cases  large  nodes  or  collars  with  dilatation 
and  hj-pertrophy  or  atony  of  tlie  urethra  behind  them.    Such  palpatio^ 
may  also  bring  to  the  front  discharge  in  larger  than  usual  amouiJ^ 
through  expression  of  the  mucous  follicles.    Patients  may  themselves 
show  tlie  sites  of  strictures  but  sometimes  do  so  anteriorly  to  the  real 
points  because  of  reference  by  the  nervous  system  of  the  symptoms 
toward  tlie  glans  penis. 

The  internal  examination  of  the  urethra  is  carried  out  with  soimds« 
catheters,  hull)ous  bougies,  whalebone  filiforms  and  the  urethroscope, 
and  varies  with  the  tightness  of  the  stricture;  in  other  words,  with  the 
severity  of  the  case.  In  oj)en  strictures,  size  20  French  and  larger,  a 
round-point  sound  with  no  taper  is  a  very  valuable  instrument  for 
demonstrating  the  situation  and  character  of  the  narrowing.    In  this 
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ieular  the  B6niqu6  curve  instrument  is  extremely  advisable  as  it 

s   to  accommodate  itself  to  alterations  in  the  proximal  urethra 

little  inconvenience  to  the  patient.    The  Bangs  syringe  sound 

be  employed  for  such  service  and  likewise  as  part  of  the  exploratory 

for  treatment  of  the  stricture  and  its  annexa  with  mild  solutions. 

round  points  of  these  instnunents  are  relatively  difficult  to  insert 

lat,  as  a  rule,  one  several  sizes  smaller  than  the  tapered  instruments 

w^ailable,  but  through  that  very  fact  it  will  often  locate  an  open 

*t\ire  which  the  tapering  bulbous  bougie  will  fail  to  discover.    With 

sound  or  the  Bangs  syringe  in  place,  careful  external  examination 

he  urethra  should  be  made  proximal  to  it  or  over  it  to  determine 

character  of  the  infiltration.     Catheters,  especially  lisle-thread 

I  silk  gum-elastic  catheters  may  be  employed  in  much  the  same 

nner,  especially  if  the  history  is  one  of  irritability  about  the  stricture, 

ieh  will  be  much  less  disturbed  by  flexible  than  by  rigid  instnunents. 

►  the  same  service  the  various  conical  and  olive-pointed  bougies  and 

theters  lend  themselves  but  somewhat  more  successfully  to  the  closed 

iss  of  striclm'e. 

In  close  stricture,  that  is,  from  10  to  19  French,  inclusive,  the  bulbous 
ougie  is  the  instrument  of  choice  and  may  either  be  of  metal  or  gum 
lastic.    The  latter  is  to  be  i)referred  in  every  way  because  this  degree 
)f  narrowing  is  much  more  apt  to  be  associated  with  more  or  less  chronic 
inflammation,  if  not  infection,  whose  lesions  should  be  invaded  with 
great  gentleness.  They  are  made,  as  a  rule,  double  ended,  one  olivary 
and  the  other  conical,  of  which  the  former  is  the  better  to  use,  again 
for  the  reasons  that  it  does  not  dilate  so  readily  and  may  impinge  on 
the  anterior  surface  of  the  stricture  which  the  cone  would  otherwise 
pass.  Careful  palpation  of  the  urethra  proximal  to  a  bougie  which  has 
not  passed  the  stricture  and  distal  to  one  w^hich  has  slipped  through, 
should  always  be  carried  out.    If  the  head  of  the  instnunent  is  through 
the  stricture  it  should  be  drawn  back  until  it  engages  in  order  to  facili- 
tate such  study.    The  advantage  of  bulbous  bougies  over  sounds  for 
all  stricture  examination  is  that  they  will  more  readily  pick  out  the 
number  of  strictures,  whereas  a  sound  will  locate  only  the  closest  and 
niay  slide  through  without  observation  others  that  may  be  slightly 
nwyreopen. 

hi  tight  strictures  the  whalebone  filiform  guide  is  the  only  mstru- 
Dicnt  available  and,  like  the  sound,  will  locate  only  the  tightest  point 
^ugh  which  it  may  or  may  not  glide.    On  account  of  the  inflamma- 
tion and  granulation  tissue  practically  always  around  a  tight  stricture, 
it  is  very  good  policy  to  flush  the  urethra  with  water  or  normal  salt 
solutfon,  hot  up  to  tolerance,  in  order  to  reduce  the  edema.    The 
iffethra  may  also  be  filled  with  adrenalin  solution  for  five  or  ten 
minutes  ^-ith  the  same  purpose.    A  hot  sitting  bath  in  patients  who 
have  suddenly  had  an  edematous  or  inflammatory'  stricture  engrafted 
m  the  right  lesion  through  debauchery,  instrumentation  or  other 
icident,  is  of  great  value  in  passing  the  lesion.    After  these  prelimi- 
aries  filiforms  of  3,  4  and  5  French  diameter,  with  their  tips  \dt 
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straight  or  variously  kinked,  are  passed  into  the  urethra  one  after  the 
other  until  the  canal  is  full,  with  movement  of  the  filiforms  still  pos- 
sible. After  every  two  or  three  have  thus  been  inserted,  each  of  the 
whole  number  is  again  gently  manipulated  in  the  effort  to  engage  it 
in  the  narrow  and  usually  tortuous  canal.  There  are  very  few  strictures 
indeed  which  by  this  method  with  greatest  gentleness  and  patience 
through  many  minutes  or  even  an  hour  are  impassable.  It  is  safe  to 
say  that  a  stricture  which  is  pervious  to  urine  is  also  pervious  to  a 
filiform,  after  suitable  preparation  of  the  urethra  and  the  patient,  if 
in  the  hands  of  an  expert.  Roughness  in  any  degree  is  to  be  forbidden, 
as  it  instantly  adds  a  stricture  by  edema  to  the  condition  already 
existing. 

The  value  of  sounds,  catheters,  bougies-a-boule  and  filiform  guides 
in  the  treatment  of  stricture  is  described  on  pages  377  to  3S4. 

The  urethroscope  is  of  value  in  the  internal  examination  of  stricture 
of  open,  close  and  tight  varieties.  Instruments  of  the  Buerger  type 
with  a  lateral  window  are  available  in  studying  the  urethra  distal  to 
the  stricture  which  is  impassable  to  itself  and  the  urethra  proximal 
to  it  in  the  reverse  situation.  Instruments  of  tlie  Otis  ty^  with 
terminal  opening  and  either  extrinsic  or  intrinsic  illumination  are  of 
special  value  in  seeing  the  anterior  surface  of  close  or  tight  strictures 
which  the  window  of  a  Buerger  instrument  will  not  reach  on  account 
of  the  long  tip  which  accommodates  the  lamp.  Another  service  of 
this  form  of  urethroscope  is  an  aid  in  the  introduction  of  filiform  guides. 
Occasionally  the  lumen  of  a  stricture  may  be  located  with  the  urethro- 
scope, decongesting  applications  made  directly  to  its  surface  and  a 
filiform  passed  through  it  under  the  eye  when  previous  efforts  have 
failed.  Availability  of  the  urethroscope  for  the  treatment  of  stricture 
is  dealt  with  on  page  393. 

The  objective  sexual  symptoms  frequently  have  no  definite  basis; 
on  the  other  hand,  the  conditions  underlying  them  already  described 
under  subjective  phenomena  may  be  proved  by  careful  examination 
especially  with  the  urethroscope.  For  this  reason  every  victim  w 
pronounced  sexual  activity  through  his  stricture  should  receive  » 
careful  examination  with  this  instrument.  Likewise  the  relation  of 
complications  with  this  variety  of  symptoms  must  not  be  omitted. 

The  objective  complications  duplicate  those  given  imder  this  su^ 
jective  heading  and  will  need  no  further  details  than  those  portrayed 
in  Chapters  II  and  V  for  the  same  conditions  arising  from  urethritis  in 
acute  or  chronic  form. 

Rectal  examination  in  stricture,  with  and  without  instruments  in 
the  urethra,  should  never  be  omitted  except  in  the  simple  uncompfi" 
cated  cases,  and  in  these  it  is  good  judgment  to  employ  it  as  the  fini 
step  of  diagnosis.   Frequently  in  no  other  way  may  the  condition  of  the 
urethra  immediately  about  the  triangular  ligament,  the  bulb  in  front 
of  it  and  the  prostate  behind  it  be  fully  made  out.    Previously  unsus- 
pected complications  reveal  themselves  to  this  step  and  the  density, 
irritability  and  discharge  of  the  stricture  are  readily  develoi>ed. 


>ing  factors  on  an  antecedent  basis.  The  patient  is  suddenly 
pass  water  sometimes  within  a  very  brief  period  of  time  or 
:ew  hours  after  instrumentation.  The  objective  features  are 
ation  commonly  supervenes  upon  the  application  of  a  hot 
ith,  hot  urethral  irrigation  and  the  gentle  instillation  of 
chlorid  as  decongestants.  The  suggested  diagnosis  of  edema 
urethral  investigation  until  its  subsidence  and  then  with 
Jeness  it  is  advised  in  order  to  find  the  cause  of  the  outbreak, 
die  Stricture. — As  in  other  forms  of  stricture,  we  may  distin- 
jective  and  objective  signs.  There  is  the  history  of  sudden 
repeated  previous  attacks  with  few  symptoms  and,  as  a  rule, 
)orary  closiu'e,  as  the  spinal  cord  compels  the  spasm  to  dis- 
soon  as  the  bladder  is  greatly  filled.  On  the  other  hand,  there 
of  the  sphincter  muscle  dependent  on  organic  disease  of  the 
d  which  does  not  so  relax  and  may  lead  to  overdistention  and 
the  bladder  unless  relieved  by  passing  a  catheter  or  supra- 
pimcture.  Some  patients  have  spinal  spasmodic  closure  of 
n  and  cannot  defecate  at  the  same  time  and  all  present  more 
;  picture  of  profound  mental  impression  rather  than  definite 
isease.  The  writer  recalls  one  of  his  patients,  a  young  neuro- 
ibrew  with  a  long  well-marked  history  of  masturbation,  who 
with  a  distended  bladder  and  rectum  which  he  had  not  been 
npty  for  eighteen  or  twenty  hours.  One  similar  attack  of 
iration  had  preceded  it.  Physical  examination  was  negative 
the  distended  bladder  and  a  prostate  edematous  by  pressure 
ider,  as  there  was  no  element  in  his  story  to  correspond  with 
congestion,  inflammation  or  relaxation.    A  soft  gum-elastic 
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at  this  point  that  the  spasm  begins  to  manifest  itself  with  involvement 
of  the  sphincter  vesicse  finally.  A  consultation  case  of  the  writer  pre- 
sented a  man  whose  physician  after  a  successful  relief  of  a  gonoooocal 
acute  urethritis  had  been  unable  to  pass  a  sound  after  several  normal 
attempts.  The  feat  was  easily  accomplished  after  noting  that  the 
tip  of  the  instrument  seemed  to  present  in  the  perineimi  where  sup- 
port with  the  finger  upon  the  external  surface  lifted  the  sound  into 
the  membranous  and  prostatic  urethra  where  it  encountered  spasm  at 
the  neck  which  easily  yielded  to  pressure  by  the  weight  of  the  sound 
itself  witliin  about  ten  minutes. 

The  objective  symptoms  are,  therefore,  the  nervous  behavior  of  the 
patient,  the  fact  or  history-  cf  a  good  stream  on  other  occasions,  absence 
of  inflammation  in  the  urethra,  and  during  the  examination  rigidity  of 
the  abdominal  and  anal  muscles.  A  point  of  obvious  irritabilitj' as 
the  sound  progresses  or  encountered  with  the  bougie-a-boule  is  very 
important  and  study  of  it  by  the  urethroscope  should  at  once  follow. 

Stricture  by  Periurethral  Pressure. — As  already  indicated,  stricture 
by  extraurethra  pressure  may  arise  from  new  growth,  extravasation, 
abscess  and  fraetiu^e  of  the  bones  of  the  pelvis,  whose  action  is  essaur 
tially  obvious  in  direct  focal  compression  of  the  canal.  According  to 
the  cause  the  closure  has  relatively  slow  subjective  sxniptoms  in  new 
growth  and  in  abscess  unless  occasionally  in  the  former  and  more  fre- 
quently in  the  latter  the  element  of  edema  is  added,  when  rapid  onset 
may  ensue.  Extra\'asation  of  blood  and  fracture  produce  at  times 
sudden  closure  directlv  or  bv  earlv  secondary  edema  and  are,  therefore, 
the  sources  of  acute  stricture  in  these  classes  of  cases.  The  objective 
local  symptoms  afford  the  signs  in  the  perinemn  and  rectum  of  neo- 
plasm or  abscess  of  the  ])rostate  and  of  the  accumulation  of  blood  and 
urine  and  the  displaced  bone.  The  value  of  the  a'-ray  in  the  latter  is 
apparent.  The  slower  forms  of  stricture  of  this  t>i>e  may  be  explored 
by  bougies-a-boule,  catheters  and  dilators  and  whalebone  filifoffli 
guides — all  flexible  by  choice,  and  used  with  great  deliberation.  Steel 
sounds,  silver  catheters,  cystoscopes  and  urethroscopes  are  to  be  used 
with  reserve.  The  open-end  urethroscope  may  be  passed  down  to  the 
face  of  the  obstruction  for  study.  The  obvious  appearance  of  edema 
as  the  source  of  strictiu^e  supervening  on  the  foregoing  factors  may  be 
proved  by  the  steps  hereinafter  stated,  namely,  of  suitable  external 
and  internal  applications  of  heat  and  mild  astringents. 

Traumatic  Stricture. — The  results  of  accident  are  chiefly  urethral 
and  urinary  and  nm>'  develop  the  subjective  and  objective  local  signs 
immediately  after  the  injury  in  virtue  of  the  trauma  itself  or  of  the 
imperfect  manner  of  healing  of  the  canal  or  both  combined.    On  the 
other  hand,  it  may  be  a  late/  development  after  the  tear  has  closed  and 
arise  from  the  urethritis  which  the  deformity  of  the  canal  excites. 
Such  a  traumatic  stricture  becomes  indubitably  inflammatory'',  under 
which  heading  all  strictiu-es  by  injury  may  be  classed  because  injury 
excites  inflammation.     Traumatic  strictures  are  for  the  most  part 
tight  or  filiform,  that  is,  9  French  and  smaller  and  therefore  have  a 
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Inflammatory  or  Edematous  Stricture.— As  previously  noted   under 
puthologj".  stricture  bj-  edema  is  usually  a  factor  added  to  one  of  the 
other  foniis,  either  in  the  course  of  the  infianimation  itself  or  in  virtue 
of  irritation  by  instruments,  applications  or  debauch.     In  a  certain 
sense  it  is,  therefore,  both  inflammatorv*  and  traumatif.    In  the  latter 
case  it  may  sometimes  be  seen  in  a  relatively  nnrmiil  urethra  which 
has  l)fen  explored,  treated  or  urethroscopctl  with  undue  violentre  or 
frequency  and    it  Is  a    very   common    temporary   outcome  of  dila- 
tatinn  treatment  of  stricture  carried  on  in  steps  too  large  and  fre- 
quent.   The  subjective  facts  are  those  of  sudden  incident.-e  of  one  of 
ihf  loregning  factors  on  an  antecedent  basis.    The  patient  is  suddenly 
iiiiBble  to  pass  water  sometimes  within  a  very  brief  period  of  time  or 
during  a  few  hours  after  instrumentation.    The  objective  features  are 
tliiit  urination  commonly  super\'enes  upon  the  application  of  a  hot 
sitting  bath,  hot  urethral  irrigation  and  the  gentle  instillation  of 
sdretmlin  chlorid  as  decongestants.    The  suggested  diagnosis  of  edema 
jiTwimles  urethral  in^■estigation  until  its  subsidence  and  then  with 
grrat  gentleness  it  is  advised  in  order  to  find  the  cause  of  the  outbreak. 
Spumodic  Stricture.— As  in  other  forms  of  stricture,  we  may  distin- 
EDisii  subjective  and  olijeetive  signs.    There  is  the  history  of  sudden 
and  even  repeated  previous  attacks  with  few"  sjTnptoms  and,  as  a  rule, 
only  temporary  closure,  as  the  spinal  cord  compels  the  spasm  to  dis- 
appear as  soon  as  the  bladder  is  greatly  filled.  On  the  other  hand,  there 
8  spusin  of  the  sphincter  muscle  dependent  on  organic  disease  of  the 
spinal  cord  which  does  not  so  relax  and  may  lead  to  overdistention  and 
•  »tony  nf  the  bladder  unless  relieved  by  passing  a  catheter  or  supra- 
pubic ttcupuncture.    Some  patients  have  spinal  spasmodic  closure  of 
"•e  rectum  and  cannot  defecate  at  the  same  time  and  aU  present  more 
"I"  Iras  the  picture  of  profound  mental  impression  rather  than  definite 
"H-thral  disease.  The  writer  recalls  one  of  his  patients,  a  young  neuro- 
pathic Hebrew  witli  a  long  well-marked  history  of  masturbation,  who 
appeared  with  a.  distended  bladder  and  recttim  which  he  had  not  been 
"■lie  to  empty  for  eighteen  or  twenty  hours.    One  similar  attack  of 
shorter  duration  had  preceded  it.    Physical  examination  was  negative 
^<xpi  fur  the  distended  bladder  and  a  prostate  edematous  by  pressure 
"'  tile  bladder,  as  there  was  no  element  in  his  stor>"  to  correspond  with 
ppfwtatic  congestion,  inflammation  or  relaxation,     A  soft  gum-elastic 
•^theter  of  moderate  size  was  passed  with  great  deliberation  and  gentle- 
"<^  and  soon  overcame  the  spasm. 

A  larger  series  of  cases  of  spasmodic  stricture  occur  during  urethral 
"•aniputation  in  virtue  of  such  features  as  the  stretching  of  an  abnor- 
["ally  cId;^.  meatus  or  the  passing  o^■er  granulation  tissue  or  the  engag- 
'"B  uf  an  instrument  in  the  depth  of  the  bulb  of  the  urethra  instead  of 
P^Ming  through  the  membranous  urethra  unimpeded.  The  patient 
"Siitlly  presents  a  ner\ous  expression  of  face,  rigidity  of  the  abdominal 
I  ^JKcles  and  even  of  tlie  sphincter  ani  through  which  the  finger  passes 
*'tii  difficulty  for  exploration  of  the  bulb  and  guidance  of  the  tip  of 
"•^  iMtrument  through  the  membranous  urethra.     It  is  commonly 
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nlored  with  bougies-i-boule,  sounds  and  the  lurethroscope  for  any 
idency  toward  recontraction,  which  should  be  dealt  with  according 
indication.  The  interval  of  passing  instruments  in  prevention  of 
lapse  is  a  matter  of  study  and  experience  in  each  case  and  of  behavior 
the  stricture.  Observation  of  shreds  and  other  signs  of  urethritis 
:  and  about  the  site  of  the  former  stricture  is  a  most  important  detail 
I  foretelling  the  outlook  of  the  case. 

Mignoais.^-— The  recognition  of  stricture  depends  on  the  four  factors 
[  histor\%  physical  examination,  laboratory  analysis  and  treatment. 
Tie  last  concerns  more  the  matter  of  relapse.  In  the  history  we  have 
lie  causal  factors  of  trauma,  operation,  long  repeated  and  relapsing 
rethritis  and  pressure  by  the  prostate  and  neoplasm,  and  occasionally 
lie  detail  of  nervous  irritability  in  spasmodic  examples.  The  diagnosis 
f  diatheses  is  important  on  account  of  their  relation  with  urethritis, 
asoeiated  with  stricture.  The  subjective  symptomatology  belongs  to 
be  historj'  and  reveals  discharge,  pain,  frequency,  tenesmus,  sense  of 
bstruction,  altered  stream  and  urine,  sexual  disorder  and  sexual  or 
rinary  complications.  The  physical  examination  should  include  the 
eneral  constitution  of  the  patient,  as  just  stated,  and  the  external  and 
itemal  urethral  examination,  embracing  also  rectal  touch.  External 
•Ipation  usually  reveals  but  little,  but  examination  within  the  urethra 
rith  bougies,  sounds,  urethroscopes,  filiform  guides,  catheters  and  the 
ib  is  of  preeminent  importance  and  should  never  be  omitted.  A 
adiminary  meatotomy  is  often  necessary  for  suitable  diagnosis  and 
leatment  as  through  the  urethra  stenosed  by  a  small  meatus  very 
Ittle  can  be  accomplished.  The  points  to  be  recognized  are  the 
liameter  of  the  stricture,  the  distance  from  the  meatus,  extent,  number, 
DQodition  of  the  proximal  mucosa,  congestion,  irritability  and  resiliency 
rfthe  band.  Many  stricture  cases  suffer  from  toxemia  and  absorption, 
»that  slight  instrumentation  induces  urethral  chill.  This  may  often 
be  aborted  by  the  administration  of  a  pill  contahiing  morphine,  grains 
I  to  },  fluidextract  of  aconite,  minims  1  to  2,  and  quinine,  grains  5. 
Csually  one  of  these  pills  in  dose,  according  to  the  patient's  constitu- 
tion, given  in  the  forepart  of  the  examination,  will  abort  the  chill.  Irri- 
gation of  the  urethra  with  mild  antiseptics  and  the  administration  of 
irinary  antiseptics  internally  are  other  cautions.  Patients  should  be 
^'Mned  as  to  the  ardor  urin»  which  follows  exploration  and  aided  by 
h  administration  of  alkalies,  blenorrhetics  and  urinary  antiseptics. 
The  bacteriology  and  infectiousness  of  a  stricture  are  sjTionymous 
nd  are  very  important  because  instrumental  invasion  of  the  region 
ay  be  followed  by  direct  transference  of  organisms  into  the  urinary 
gans.  Such  accident  is,  however,  commonly  avoided  by  the  foregoing 
ecautions.  A  more  serious  condition  which  cannot  be  so  readily 
>jded  is  direct  absorption  of  the  gonococci  and  otlier  organisms  into 
blood  current  through  minute  wounds  of  the  mucosa  essential  and 
.voidable  during  the  exploration.    The  writer  recalls  a  case  in  which 
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polj'arthritis  of  both  knees,  one  shoulder,  both  elbows  and  i 
as  well  as  probably  a  myositis,  followed  the  sounding  of  ( 
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1  ihc  stricdirp.     ((liijfinnl-) 


Fir.  91.— E),ploi-!il"iiM.f  aslr 
)hc  tiouiiii!  a;r.iiti]it  tlie  Isxs  ul  Iti 
Thr  rijtlil  hand  locutPi 


B-ilh  tlie  l-.iiBi*-ft-lBulp.  Tlie  lefi  hi 
ant)  liulJa  the  urethra  Kcntty  <>□ 
■inTiiinps  tbo  Btrioture  Iieyoud  it. 
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hin  a  few  hcmrs,  in  which  no  liactt'rii>lr>gic  kn<i\vIctlKi'  *>i  the  case 
1  pre\iously  been  stKure*!.  The  details  of  such  Imcti-ridloKic  iiivesti- 
ion  need  not  be  ifi>eate<i  more  than  to  say  that  tlie>'  inchirle  smear 
i  culture  of  shreds,  contrifiigiiip;  tlie  urino  and  iiKaiii  iiiiikinf;  smears 
1  cultures  and  finally  the  complement  fixation  test  of  Schwartz. 
di  an  investigation  puts  iis  at  ctnce  in  contnd  of  this  iinixirtnnt  part 
the  case. 


Fk.  Bo.— Pnlpntimi  I 
°  ttw  Mt  hand  in  the 
"wl  until  the  abstnict: 
""  il  It  Ihe  meatus  fo 
nnlH.   (OrigiDa].) 

Thf  diameter  of  the  stricture  is  inrasin-ed  liv  luissinj;  flexible  l)oiijries- 
"■Iwiles,  beginning  with  the  IjirKest  which  will  juiss  tlie  meatus,  thus 
wding  the  anterior  limits  of  tlie  idfiltratiiJii  ami  iiit1i;ij)s  showing 
triftures  of  larger  calilier  in  front  "f  it  [ircvimisly  uiisiL^i»ccte<l.  The 
line  instrument  may  be  used  to  measure  the  disliinci-  fmin  the  meatus 
feadi  such  strictim^.  Finally,  ii  bougie-ii-hDiLle  is  secured  whicli 
lases  through  the  narn)wing  and  then,  as  it  is  wiilnlnnvn,  its  {xiint 

enp.gcment  on  the  posterior  snrfacre  of  the  narmwiiij;  is  uotetl  Und 
»sured  and  the  difference  between  this  measurement  imd  tWt  "I 
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the  face  of  the  lesion  from  the  meatus  indicates  the  extent  of  the 
stricture  along  the  canal.    If  no  bougie-a-boule  will  pass  the  stricture, 
then  the  whalebone  filiform  guide  becomes  available  and  the  extent 
must  rest  on  external  and  rectal  palpation  of  the  urethra.    By  these 
steps  not  only  are  the  number  of  stenoses  developed,  but  with  gentleness 
the  condition  of  the  mucosa  about  them  may  be  suggested.    The  ure- 
thritis almost  imiversal  above  a  stricture  is  easily  provoked  into  bleed- 
ing and  irritability.    Should  such  symptoms  arise  during  a  cautious 
and  gentle  examination,  the  conclusion  that  the  mucosa  is  diseased  is 
reasonable  and  proper,  although  not  final.    The  latter  point  is  reached 
only  by  urethroscopic  examination  of  the  entire  mucosa  when  the 
instrument  may  be  passed  through  the  stricture  or  of  the  distal  mem- 
brane when  only  its  face  may  be  reached.  The  dilating  urethrometers, 
of  which  the  Otis  is  the  best  type,  may  be  used  for  some  of  these  func- 
tions, in  that  the  shaft  of  the  instrument  collapsed  will  pass  rather 
small  strictures.    It  is  of  15  Fr.  diameter  closed  and  45  Fr.  diameter 
when  extended.    The  natural  elasticitv  of  the  urethra  both  in  health 
and,  in  many  instances,  in  disease  and  the  tendency  of  pouch-fonnation 
proximal  to  strictures  both  make  the  accuracy  of  this  instrument 
uncertain,  because  the  power  exerted  by  its  screw  is  so  great,  through 
no  fault  in  its  design,  that  the  resistance  of  the  canal  is  not  trans- 
mitted to  the  operator  with  sufficient  definiteness  for  mensuration. 
It  is  for  this  reason  that  the  wTiter  considers  this  tyi)e  of  instrument 
not  an  essential  part  of  the  urologist's  armamentarium. 

The  elasticity  of  the  stricture  is  suggested  only  by  noting  whether 
closure  of  the  canal  to  its  original  diameter  slowly  or  quickly  follow 
the  use  of  exploring  instruments  of  known  caliber. 

Laboratory  analysis  of  shreds  and  discharge  associated  with  stricture 
and  obtained  from  the  urine  or  through  a  urethroscope  reveals  the 
gonococcus  on  smear  and  culture  with  its  allies  and  proves  the  safet)' 
or  danger  of  treatment.  The  gonococcal  complement  fixation  test, 
if  positive,  demonstrates  absorption  from  the  lesion  and  treatment 
through  the  various  methods — such  as  dilatation  and  internal  or 
external  urethrotom>' — is  often  the  finalitv  of  the  anatomical  diagnosis. 

Differential  Diagnosis.— The  differential  diagnosis  is  interested  m  dis^ 
tinguishing  gonococcal  organic  stricture  from  the  various  other  forms, 
especially  stricture  by  trauma,  spasm  and  extraurethral  pressure. 

Infiammaimy  differs  from  gonococcal  stricture  in  the  history  of  a  very 
acute  infection  which  duplicates  the  gonococcal  invasion  in  its  severity" 
and  sudden  onset;  in  its  subjective  symptoms  of  inability  to  urinate, 
and  exc^essive  pain  due  to  inflammation  of  the  urethra  and  distention 
of  the  l)ladder;  in  its  objective  findings  of  great  edema  and  swellbg 
of  the  urethra  as  a  whole  and  especially  on  rectal  examination,  and  of 
the  distended  bladder  by  palpation  and  percussion  above  the  sjTuphyst 
in  its  laboratory  determination  of  the  offending  organism  with  absen 
gonococcal  fixation  test;  and  in  its  rather  ready  relief  by  rest,  sitt'ui 
baths,  decongestants,  sedatives,  penile  baths  and  hot  pmcks  w^ith  th 
absence  of  organic  fibrosis  on  exploration  after  all  sjinptoms  ha\ 
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)sided  and  cure  is  established.  It  should  be  remembered  that  intense 
aococcal  infection  may  produce  this  form  of  stricture — stricture  by 
ema — which  must  then  be  distinguished  from  the  organic  type  by 
lis  last  test,  that  is,  exploration  after  cure  is  othen\nse  established. 
Spasmodic  differs  from  gonococcal  stricture  in  the  admission  of  urethral 
xploration  and  of  nervous  defects  of  the  patient  toward  any  medical 
)r  surgical  examination;  in  its  subjective  symptoms  of  inability  to 
annate  even  after  great  strain  and  objective  absence  of  nodes  of  the 
urethra  externally  by  palpation  or  internally  by  instrumental  investi- 
gation with  presence  of  obvious  muscular  spasm  perceived  through 
the  rectimfi  along  the  compressor  urethra*  muscle;  in  its  laboratory 
findings  of  present  or  absent  inflammation  or  infection  in  agreement 
with  the  incidence  of  these  lesions  as  the  sources  of  the  spasm  rather 
than  mere  instrumental  reflex  irritation  and  accordingly  with  the 
absence  of  the  gonococcus  and  the  complement  fixation  test  and  in  its 
ready  relief  by  simple  treatment  with  rest  in  bed.  hot  baths,  anti- 
spasmodics and  temporary  cessation  of  instrumentation,  whose  later 
success  proves  the  absence  of  organic  stricture. 

Periurethral  pressure  differs  from  gonococcal  stricture  in  the  history  of 
growth  associated  with  urethra,  ])rostate  or  rectum;  in  its  subjective 
s.VTnptoms  of  slow  onset  in  chronic  conditions,  such  as  neoplasms,  or  of 
rapid  appearance  during  acute  lesions,  such  as  extravasation  of  urine 
or  hematoma ;  in  the  objective  presence  of  the  new  growth  or  accumu- 
lation of  urine  or  blood  with  the  obstruction,  but  absence  of  discharge 
from  the  urethra;  in  its  discovery  of  the  contents  of  the  mass  as  solid 
or  fluid,  bloo  d  or  pus,  by  aspiration,  in  the  laboratory  development  of 
no  infection,  no  urethral  pus  and  no  blood  unless  abscess  is  present  or  a 
neoplasm  has  ulcerated  into  the  canal,  and  of  proof  of  no  gonococci  on 
smear  or  culture  or  no  positive  complement  fixation  test  and  in  the 
final  anatomical  diagnosis  by  removal  of  the  growth  in  whole  or  part 
and  evacuation  of  the  fluid  by  incision  and  drainage,  of  which  both 
maybe  follow^ed  by  a  pathologist's  examination. 

Traumatic  differs  from  gonococcal  striHure  in  its  history  of  recent  or 
old  injury  with  obvious  and  characteristic  conditions  arising  therefrom; 
in  its  symptoms  of  intense  severe  sudden  onset  in  recent  trauma  or  of 
slower  though  intense  establishment  in  remote  injuries,  with  the  objec- 
tive signs  of  the  injury  in  new  cases  or  of  dense  scar,  extraiu'ethral  or 
iitraurethral,  in  old  cases;  in  its  laboratory  findings  of  little  or  no  pus, 
[0  gonococci  or  other  pathogenic  organisms,  on  smear  or  culture  and 
0  complement  fixation  test;  in  its  demonstration  in  the  treatment  of  a 
;nse  scar  extending  into  the  annexa  in  old  cases  and  of  obvious  lacera- 
ms  of  the  part  in  recent  forms. 


CHAPTER  VII. 

TREATMENT  OF  STRICTURE  OF  THE  URETHRA.    URE- 
THRAL INFECTIONS  IN  CHILDHOOD  AND  OLD  AGE. 
COMPLICATIONS  OF  STRICTURE. 

Significance. — Stricture  is  one  of  the  most  important  urological  con- 
ditions and  requires  judgment  and  care  for  results.  Its  treatment  may 
be  considered  under  the  usual  headings  of  preparation,  prevention, 
management,  alleviation,  cure  by  nonoperative  and  operative  meas- 
ures, aftertreatment  and  accidents  of  treatment. 

Preparation  of  the  Patient. — ^Except  emergencies  and  the  field  i 
which  must  be  dealt  with  according  to  well-known  principles,  the  prep- 
aration is  both  systemic  and  local.  The  general  measures  include  light 
diet,  no  alcohol  or  otlier  stimulants  in  order  to  keep  the  renal  function 
at  rest,  and  directions  to  the  patient  for  securing  quiet,  both  bodily  and 
sexual,  during  the  treatment,  and  arrangements  for  confinement  to 
bed  in  the  more  severe  and  operative  conditions.  Urinary  antiseptics 
should  be  administered  for  several  days  previously  in  order  to  rente 
the  urine  bland  and  safe,  and  to  flush  out  the  lU'ethra  with  urine  charged 
with  antiseptics.  The  local  preparation  involves  the  application  oi 
decongestants  like  adrenalin,  weaker  antiseptics  like  2  or  4  per  cent 
boric  acid  water,  or  1  in  3000  nitrate  of  silver,  astringents  of  whiA 
none  is  better  than  silver  nitrate  and  hot  penile  sitting  and  body  battel 
which  act  both  locally  on  the  urethra  and  generally  on  the  sldn  to  the 
relief  of  the  kidneys. 

Prevention. — It  is  necessary  to  include  instruction  of  the  pMitient  and 
measures  to  limit  the  penetration  of  the  urethritis  as  far  as  pos^Ue. 
The  patient  should  have  instruction  by  reprints,  other  |>amphlets  ot 
printed  circulars  setting  forth  the  importance  of  chronic  urethritis 
and  the  tendency  and  significance  of  stricture. 

Instructions  on  Chronic  Gonorrhea  and  Stricture. 

Chronic  Gonorrhea. — (^hronic  gonorrhea  is  the  uncured  final  stage  ol 
the  acute  gonorrhea.  It  is  also  known  under  the  terms  of  gleet,  chronk 
urethritis,  clap,  chronic  drip  or  drippings,  etc.  All  these  words  meai 
the  one  and  same  disease. 

Chronic  gonorrhea  means  that  somewhere  in  the  urinary''  canal  seven 
damage  has  occurred  to  the  lining  or  mucous  membrane,  to  few  « 
many  of  the  minute  glands  which  furnish  the  moisture  of  the  mucou 
membrane,  or  even  to  such  important  parts  of  the  sexual  apparatu 
as  the  prostate  gland.  Any  one,  any  two,  or  all  three  of  these  condi 
tions  may  be  present.    This  constitutes  chronic  gonorrhea  and  is  on 
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of  the  most  important  venereal  diseases  because  unless  cured  it  leads 
tu  progreasive  conditions,  especially  stricture,  as  briefly  explained  on 
pageM. 

Chronic  gonorrhea  b  also  the  source  of  infection  of  many  innocent 
persona  of  the  opposite  sex  in  marriage.  Infection  of  women  in  this 
nav  amnints  for  fully  50  per  cent,  of  all  operations  for  abscesses  of 
the  ovaries. 

The  most  constant  symptom  of  chronic  gonorrhea  is  a  alight  drop 
varjTDg  in  amount  and  frequency  and  in  color  from  yellow  to  whitish. 
it  is  most  abundant  in  the  morning  upon  arising.  Sometimes  there 
is  also  a  sense  of  discomfort  in  the  canal.  This  drop  washes  away  with 
the  urine  and  largely  accounts  for  the  so-called  "floaters,"  "shreds," 
iwi  "threads"  in  the  urine. 

Sttietare.— Stricture  of  the  urethra  is  any  obstruction  of  the  size  of 
theurinarj-canal,  open  or  close  in  degree.  Stricture  is  also  any  change 
hi  the  natural  form  or  course  of  the  urinary  canal,  great  or  small. 
Mrieture  is  caused  by  injury  or  disease,  and  necessarily  includes  a 
pwinaneiit  lifelong  change  in  the  lining  or  mucous  membrane  of  the 
ranul  ind  of  the  structures  just  outside  the  canal.  In  other  words, 
strirtiire  is  a  callous  spot  or  permanent  scar  of  previous  injury  or 
Amix  b  the  canal. 

The  Janger  of  stricture  is  that  it  makes  a  backset  against  the  flow  of 
"HDeJilte  a  dam  in  a  stream,  which  is  felt  by  the  urinary  passage,  then 
hy  the  bladder,  next  by  the  tubes  leading  from  the  kidneys  to  the 
hWder,  called  the  ureters,  and  finally  in  severe  cases  by  the  kidneys 
themselves.  It  is  not  necessary  for  the  urine  tobe  entirely  shut  of!  in 
*fier  to  make  a  stricture  a  very  dangerous  condition.  Stricture  gives 
«xiut  the  same  sjTuptonis  as  chronic  gonorrhea,  combined  with  at 
fet  slight  then  great  changes  in  the  size  and  form  of  the  urinary  stream. 
A  most  careful  examination  should  always  be  made  of  the  stricture, 
and  if  one  is  present  even  in  moderate  degree  gentle  treatment  of  it 
B iHi'essarj.  Nature  never  intended  the  urinary  apparatus  to  work 
'Punst  the  disadvantage  of  obstruction  along  the  course  of  the  stream 
of  urine. 

Treatment  of  Stricture.— yiost  strictures  may  be  stretched  open  until 
"^"^  lassageway  is  restored  to  its  natural  form  and  size,  but  smce 
"rictiires  are  only  scars,  their  tendency  is  to  cause  fresh  difficulty 
"ilesa  they  are  watched.  Therefore  it  is  necessary  to  pass  an  instru- 
■[■eiit  through  the  passageway  three  or  four  times  a  year  throughout 
'"5  III  onjef  to  prevent  a  return  of  the  stricture. 

^^ucational  measures  include  a  cu-cular  employed  in  the  writer's 
JP*  with  verj-  great  advantage.  The  most  important  direction  for 
'**  PttJCDt  is  strict  obedience  to  orders  and  abstinence  from  self- 
''^•tiBent  which  almost  always  involves  hand  injections  of  too  great 
!*^«iitration  and  too  frequent  use.  A  safe  rule  is  that  no  hand 
'''i*<;tion  or  application  should  be  used  whose  anlor  and  astringency 
'"^'wHs  more  than  a  few  moments  and  that  without  definite  spasm 
dbturbance  of  the  bladder.    Ahnost  every  urethritis  during 
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the  first  month  after  recovery  will  leave  behind  it  soft  infiltrations  which 
usually  disappear  if  left  alone.  They  almost  always  become  fibrous 
if  soimds  are  passed  prematurely,  roughly,  or  of  too  large  diameter. 
Thus  an  important  element  in  the  prevention  of  stricture  is  conserva- 
tism in  the  use  of  instruments  with  relation  to  convalescence,  size  and 
method  of  employment.  Again,  another  factor  in  prevention  is  the 
patient's  own  conduct  in  the  avoidance  of  sexual,  dietetic  and  alcoholic 
excess,  during  any  part  of  the  urethritis,  which  will  always  augment 
existing  conditions  and  frequently  induce  new  manifestations. 

Management  diu'ing  the  treatment  distinguishes  the  operative  and 
the  nohoperative  cases.  Chapter  IX,  on  General  Principles  of  Treat- 
ment, supplies  the  requisite  data  of  this  subject  in  every  detail. 

The  management  of  operative  cases  varies  with  the  form  of  opera- 
tion and  therefore  will  be  described  as  an  essential  of  the  technic  of 
each  operation  in  subsequent  pages. 

The  operative  cases  should  all  be  in  bed  until  the  wound  is  well 
granulating,  and  during  this  period  they  should  receive  the  usual  nurs- 
ing, diet  and  medication  for  urological  conditions,  with  special  reference 
to  the  condition  of  the  kidneys.  If  these  are  affected  at  all  the  rest  in 
bed,  the  quiet  of  the  urinary  canal  through  relief  of  the  obstruction 
and  drainage,  suitable  urinary  antiseptics,  sedatives  and  diuretics  and 
dietetics  will  accomplish  marvels  in  many  cases.  The  author  has  found 
the  following  simple  formulae  of  service. 

As  antiseptics: 

I^ — Hexameth^'lenamin gramme  0.3  (grains  5) 

Salicylate  of  soda gramme  0.3  (grains  5) 

Distilled  water gramme  0.06         (dram    1) 

Mix  and  msurk: 
Dram  1,  in  a  glass  of  water,  every  two  to  iou\  hours. 

Or  combined  with  salicylate  of  soda  in  the  foregoing  formula,  acid 
phosphate  of  soda  may  be  used  in  equal  or  double  quantities. 

This  formida  is  of  special  value  in  the  colon  bacillus  infections  of  the 
kidney  and  bladder,  and  its  dose  may  be  increased  temporarily  as 
desired.  Instead  of  the  formin,  other  formaldehyde  prep>arations  may 
be  employed.  Urinalysis  should  be  periodically  made  during  the 
administration  of  such  formaldehyde  drugs  because  this  chemical 
may  irritate  the  kidneys  profoundly,  producing  bleeding  and  casts, 
and  should  then  be  discontinued.  In  such  an  event  the  older  urinary 
antiseptics  should  be  tried. 

As  sedatives: 

I^ — Acetate  of  potash grammes  1 .  20         (grains    20) 

Tincture  of  hyoscyamus gramme    1 .  00         (minims  15) 

Distilled  water up  to  grammes  4 .  00         (dram       1) 

Mix  and  mark: 
Dram  1  or  2  in  a  glassful  of  water  every  two  to  four  hours. 

I^ — Fluidextract  of  triticum  repens, 

Fluidextract  of  uva  ursi  .  of  each  grammes    46.50       (ouncses  I}) 

Liquor  of  potash grammes    15.50       (ounce     \) 

Distilled  water up  to  grammes   124.00       (ounces  4)  . 

Mix  and  mark: 
Dram  1,  in  water,  two  hours  atter  eaVixii^  axxd  d\xn&%\2bft  Tii^t« 
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Both  these  formulas  are  diuretics  and  antacids,  neutralizers  and 
alkalizers  according  to  the  amount  administered. 

The  bicarbonate  of  soda  grains  5  to  30  from  three  to  six  times  a  day 
may  act  in  the  same  manner. 

As  diuretics: 

I^ — Acetate  of  potash gramme    1.00        (grains  15) 

Distilled  water up  to  grammes  4 .  00         (dram     1) 

Mix  and  mark: 

Dram  1  or  2,  in  water,  every  two  to  four  hours,  or  three  times  a  day  two  hours 
after  eating. 

^ — Citrate  of  potash gramme    1 .  00  (grains  15) 

Syrup  of  lemon grammes  2.00  (fluidram    i) 

Distilled  water up  to  grammes  4.00  (fluidram    1) 

Niix  and  mark: 

Drains  1  or  2,  in  a  glassful  of  water,  every  two  to  four  hours. 


Simple  lemonade  and  the  judicious  drinking  of  plain  or  medicinal 
waters  are  also  good  diuretics.  Among  the  latter  the  best  are  French 
Vichy  and  Swannee  Water.  "Imperial  drink,*'  consisting  of  cream  of 
tartar,  ounce  1,  lemon  juice  and  water  up  to  a  pint  is  also  a  good 
diuretic. 

The  dietetics  of  all  these  operations  is  the  standard  for  other  surgical 
interference,  combined  with  that  specially  adapted  for  nephritis,  and 
need  not  be  here  discussed. 

The  management  of  the  nonoperative  cases,  that  is  to  say,  of  the 

patients  under  dilatation,  requires  in  general  much  the  same  details 

as  for  subacute  urethritis,  because  the  regular  instrumentation  of  the 

canal,  at  least  at  first,  until  the  lumen  of  the  infiltration  has  been 

advanc*ed  sufficiently  for  good  drainage,  is  very  apt  to  provoke  a  mild 

subacute  reaction.    The  patients  are,  therefore,  put  on  a  mild  non- 

irritatiiig  diet,  urinary   antiseptics,  blennorrhetics,  and   occasionally 

hand  injections.    If  the  stricture  is  quite  tight  they  are  sent  home. to 

bed  or  quiet  for  the  rest  of  the  day,  a  step  which  makes  the  evening 

oflBce  hour  the  best  for  such  treatment  because  the  patient*  may  then 

return  home  for  a  light  supper  and  a  long  night's  rest,  preferably  after 

a  hot  sitting  bath,  which  often  tends  to  prevent  stricture  by  edema  for  a 

short  time  after  the  dilatation.  Such  a  sitting  bath  may  be  conveniently 

taken  in  an  ordinary  tub  if  the  patient  has  no  special  sit-bath  fixture, 

by  drawing  about  twelve  inches  of  hot  water  into  the  standard  tub,  in 

which  the  patient  sits  with  his  lower  extremities  extended  and  the 

water  up  to  his  navel.    The  heat  of  the  water  should  be  sufficient  to 

leave  the  skin  distinctly  congested  in  a  high  pink  color  and  the  bath 

should  be  continued  for  about  twenty  minutes,  after  which  he  retires  at 

once  to  bed. 

The  diet,  antiseptics,  and  blennorrhetics  have  been  sufficiently 
described  in  pages  67  and  68  and  need  no  addendum  here,,  a  hand 
injection,  rarely  needed  if  gentleness  and  deliberation  in  the  d\\at&l\oii 
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are  followed,  had  best  be  of  the  astringent  type,  and  none  is  better 
than  the  full  or  half-strength  Ultzmann  injection: 

"^ — Zinc  sulphate graiDB  6  to  12 

Lead  acetate graiiu  6  to  12       * 

Distilled  water up  to  ounces  6 

Mix  and  mark: 
Inject  carefully  as  directed  from  two  to  four  times  daily.  ' 

The  directions  for  hand  injections  for  the  patient  are  advisedly 
set  down  in  a  printed  circular  which  is  given  on  page  56,  under 
the  treatment  of  gonococcal  acute  urethritis.  In  stricture  cases  the 
sit-bath  and  the  irrigation  of  the  urethra  by  the  urologist  direct!)' 
after  the  passing  of  the  sound  with  hot  normal  salt  solutions,  1  in  5000 
adrenalin  solution,  2  to  4  per  c*ent.  boric  acid  water,  potassium  pe^ 
manganate  solution,  1  in  10,000  to  1  in  4000,  argyrol  5  per  cent.,  pro- 
targol  1  per  cent.,  all  with  a  temperature  of  105°  to  120°  F.,  according 
to  tolerance,  will  itself  reduce  the  likelihood  of  edema  and  temporal)' 
closure  of  the  canal;  but  most  important  are  the  gentleness  of  manipu- 
lation and  the  infrequency  of  treatment  as  hereinafter  detailed.  The 
special  catheter  sounds  of  tlie  author,  permitting  filling  of  the  bladder 
with  irrigation  and  the  flushing  of  the  urethra  by  the  patient  himself, 
are  here  serviceable. 

The  alleviation  treatment  is  largely  the  effort  to  control  the  urethritis 
and  other  accompaniments  of  stricture  or  its  complications.  All  the 
foregoing  formulas  have  their  function  in  this  field  and  must  be  applied 
in  accordance  with  the  condition  predominating. 

The  curative  treatment  is  subdivisible  into  nonoperative  and  op^- 
tive  m«*asures,  a  distinction  which  rests  solely  on  the  administration 
of  anesthetics  and  a  distinctly  cutting  operation  instead  of  dilatation 
of  the  canal  with  various  means — a  process,  however,  which  should 
command  respect  fully  as  much  as  the  more  directly  operative  pro- 
cedures. 

Immediate  Indications  of  Treatment  are  to  relieve  the  closure,  defonn- 
ity  and  inflammation  of  the  uretlira,  to  evacuate  the  retention  of  urine, 
even  though  partial,  to  remove  the  back-pressure  or  tendency  thereto, 
to  heal  the  disease<l  mucosa  wherever  involved  in  the  urethra,  bladder 
or  upper  urinary  organs,  to  prevent  and  cure  any  of  the  severe  compli- 
cations, and  finally  to  reach  the  cause  of  the  strictin^  when  po^ble. 
The  remote  indications  are  to  prevent  relapse  of  the  stricture  itself* 
its  effects  and  complications.  The  application  of  the  various  methods 
of  treatment  to  these  aims  will  be  sufficiently  obvious  in  the  description 
of  the  various  procedures. 

Methods  of  Treatment  are  as  stated  nonoperative  and  operative,  in 
each  of  which  several  have  been  approved  and  disapproved.  The 
appro ve<l  nonoj)erative  methods  are:  (1)  gradual  dilatation,  (2)  con- 
tinuous dilatation  and  (3)  electrolysis,  and  the  recognized  operative 
measures  are:  (1)  dilating  urethrotomy,  (2)  internal  lupethrotomy,  (3) 
combined  external  and  internal  urethrotomy  and  (4)  excision,  lue 
disapproved  nonoperative  steps  ate:  (l)  caustics  and  (2)  divulsion,aDd 
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obsolete  operative  procedures  are:  (1)  forcible  dilating  urethrotomy 
1  (2)  subcutaneous  section. 

lisappnnred  NonoperatiYe  Methods. — ^All  the  caustics  are  under  abso- 
e  coDdemnation  because  they  replace  the  ordinary  inflanunatory 
posit  constituting  the  strictiure  and  often  not  fibrous  with  a  chemical 
umatic  cicatrix  which  is  always  fibrous  and  among  the  most  difiScult 
iltrations  to  treat  in  that  it  extends  beyond  the  mucosa  into  the 
•pus  spongiosimi  and  the  periurethral  planes.  Caustic  potash  seems 
the  past  to  have  been  commonly  employed  by  various  special  instru- 
nts  called  portes  caustiques  or  caustic  porters.  Divulsion  is  also 
jolete  in  that  it  is  a  coarse  traumatism,  very  irregular  in  action, 
uontrolled  in  limits  and  disrespects  the  possibilities  of  infection 
i  septic  absorption.  It  consists  in  passing  a  dilating  instrument 
ough  the  stricture  and,  at  one  sitting,  with  or  without  local  or 
leral  anesthetics,  opening  the  blades  and  restoring  the  caliber  of  the 
lal.  The  foregoing  objections  to  it  are  at  once  manifest. 
)i8approYed  Operative  Methods. — A  procedure  on  the  border  line 
ween  the  proper  and  the  improper  types  is  dilating  urethrotomy, 
ich  is  a  combination  between  divulsion  and  internal  urethrotomy. 
b  the  former  element  of  undue  dilatation  which  is  the  disapproved 
ture  on  the  same  grounds  as  divulsion  itself.  If,  however,  this 
•ticular  step  is  limited  to  ordinar^^  tension  of  the  stricture  upon  the 
ift  of  the  urethrotome,  then  the  operation  is  really  modern  internal 
?throtomy,  and  is  by  no  means  unfavorably  regarded,  and  its  details 
^discussed  on  pages  390  to  395.  Subcutaneous  section  by  which  effort 
nade  to  divide  the  offending  band  by  a  more  or  less  stabbing  opera- 
n  through  the  skin  is  also  an  unguided  and  condemned  operation 
thout  advantageous  feature. 

With  this  dismissal  of  the  improper  methods  of  treating  strictiu^, 
e  application  of  the  approved  technics  will  be  shown  with  relation 
St  to  their  own  indications  and  second  to  the  various  types  of  stric- 
Pe  and  their  complications. 

Comparison  of  Dilatation  and  Operation. — In  general,  indications  show 
at  it  is  a  good  rule  to  make  reasonable  effort  to  dilate  all  strictures.* 
^ceptions  to  this  rule  are:  (1)  when  drainage  is  indicated  as  a  means 
benefiting  the  posterior  urethra  and  bladder;  (2)  often  when  the 
Picture  is  smaller  than  7  Fr.  in  caliber,  because  most  of  this  class  of 
8es  are  complicated  and  benefited  by  open  operation;  (3)  when  a 
f^cture  is  highly  elastic  and  does  not  remain  dilated  and  (4)  when 
Implications  coexist  with  the  stricture.  The  following  other  general 
triples  as  to  choice  between  dilatation  and  operation  are  applicable 
'd  explicable: 

1-  Gradual  dilatation  is  the  preferred  method  in  all  succulent, 
'stable,  elastic  newly  acquired  stricture.  Diameter  of  lumen  and 
«ition  of  the  stricture  in  the  canal  do  not  affect  this  rule.  The  impor- 
^t  point  is  the  recency  of  the  stricture.  If  intervention  with  newly 
^ei  infiltrations  is  begun  too  soon,  they  will  be  stimulated  to  form  a 

'^Btfenen,  V.  C:  Jour.  Am.  Med.  Assn.,  JaDuary,  1910,  and  Am.  Jour.  \Jro\.,  Max^jki^  ^P 
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traumatic  stricture,  whose  character  will  vary  according  to  the  natur 
frequency  and  violence  of  the  treatment  and  the  reaction  of  tl 
patient's  tissues  in  such  cases. 

2.  Continuous  dilatation  is  advisable  in  tight  stricture  withoi 
irritability  or  complications,  permitting  only  a  filiform  to  penetrat 
them.  One  or  two  filiforms  are  left  in  situ  for  twenty-four  or  fort] 
eight  hours,  during  which  they  will  by  expanding  under  the  moistui 
of  the  canal  dilate  it  to  7,  8  or  9  Fr.,  after  which  the  tunneled  an 
grooved  irrigating  sounds  of  the  writer  may  be  employed.  If  tl 
bacteriology  of  the  stricture  shows  infection,  or  its  behavior  irritabilit; 
this  plan  cannot  be  adopted.  If,  at  the  end  of  forty-eight  hours,  n 
yielding  has  occurred  so  that  an  instrument  may  be  threaded  over  tl 
filiform,  continuous  dilatation  had  best  be  abandoned,  otherwise  inf» 
tion  of  the  bladder  and  even  ulceration  may  supervene  by  pressui 
effects  of  the  coiled  filiform  upon  the  mucosa. 

3.  Electrolysis  is  often  regarded  as  a  disapproved  method,  but  i 
the  hands  of  experts  with  suitable  apparatus  it  should  be  r^arded « 
one  of  the  accepted  methods,  in  that  its  softening  and  relaxing  actior 
are  of  great  advantage  in  selected  cases.  A  great  difficulty  is  tha 
electrolysis  by  modern  methods  requires  expensive  and  somewlu 
cumbersome  apparatus  in  order  to  provide  the  variety,  range  and  coi 
trol  of  the  currents.  It  cannot  be  properly  applied  by  small  and  chea 
apparatus,  which  might  be  designated  as  electrical  or  scientific  toy 
On  the  other  hand,  electrolysis  is  not  to  be  regarded  as  a  kind  of  cure-s 
method,  but  as  a  method  with  distinct  limitations. 

(4)  Internal  urethrotomy  will  relieve  all  cicatricial,  irritable,  high 
elastic  stricturt^s  in  the  anterior  urethra,  including  the  bulbous  uretii 
and  is  applied  along  the  roof,  excepting  at  the  meatus  where  i 
incision  is  only  along  the  floor.  Dilatation  fails  in  stricture  of  i 
meatus,  so  tliat  meatotomy  alone  will  relieve  an  infiltration  causi 
symptoms.  Before  internal  iu*ethrotomy  is  ever  attempted  exct 
in  emergencies,  a  bacteriologic  examination  should  be  made  of  p 
present.  If  vicious  germs  are  found,  local  treatment  should 
attempted  for  their  destruction,  if  possible,  before  any  operati 
whatever  is  practicable. 

5.  External  perineal  urethrotomy  with  a  guide  or  perineal  sect! 
with  a  guide  is  available  for  all  cicatricial,  irritable,  highly  ekst 
infected  or  complicated  strictures  of  the  posterior  urethra,  wheth 
in  the  membranous  or  prostatic  portions.  One  of  the  greatest  indie 
tions  of  external  urethrotomy  is  the  presence  of  pus  which  would 
benefited  by  the  drainage  of  this  operation  and  the  same  basic  princij 
applies  to  the  following  paragraph. 

t).  Combinwl  internal  and  external  urethrotomy  is  indicated  i 
dense  cicatricial  strictm^s  of  the  anterior  urethra  with  such  compile 
tions  as  fistula  and  false  passage,  inasmuch  as  the  drainage  of  the  pc 
neal  tube  permits  tlie  complication  to  be  treated  surgically  or  other^i 

7.  External  ix^ineal  urethrotomy  without  a  guide,  or  perin 
section  witliout  a  guide  will  relieve  the  deep  impassable  strictui 
Urethra]  injection  of  dye-stuSs,  such  as  indi^  carmine,  wiU  often  a 
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Dut  the  tortuous  course  of  urethra  or  if  such  exists,  of  false  passage  or 
fistula  and  render  the  operation  easier.  Suprapubic  retrograde  passage 
of  filiform  or  guide  by  Sinclair's  method  or  by  the  method  of  supra- 
pubic cystotomy  is  often  necessary  to  bring  the  proximal  and  distal 
portions  of  the  urethra  into  proper  anastomosis. 

8.  Excision  of  the  stricture  or  urethroplasty  is  necessary  for  impas- 
sable nodular,  scar  tissue  strictures  completely  replacing  the  walls  of 
the  canal.  The  lumen  of  the  passage  is  restored  either  by  partial 
suture  or  transplantation  of  mucosa  in  the  method  described  on  page 
407.  On  the  other  hand,  it  is  noted  that  the  majority  of  strictures  are 
inflammatorj'  and  that  the  end  result  of  any  excision  operation  must 
in  greater  or  lesser  degree  be  an  annular  traumatic  stricture,  which 
probably  without  single  exception,  is  the  most  intractable  form  of 
stricture.  Therefore,  the  application  of  excision  is  deservedly  a  ques- 
tion of  the  greatest  possible  doubt. 

Comparison  of  the  Various  Types  of  Stricture  for  Dilatation  and  Opera- 
tion.—The  following  facts  are  revealed  in  such  a  study : 

1.  Strictures  of  the  meatus  with  symptoms  require  meatotomy 
always  along  the  floor  and  at  times  meatal  internal  urethrotomy. 

2.  Open  strictures  from  19  Fr.  upward,  and  close  strictures  from  10 
to  19  Fr.  both  inclusive,  indicate  gradual  dilatation.  In  the  anterior 
urethra  the  elasticity  of  the  tissues  may  require  internal  lu'cthrotomy, 
but  in  the  posterior  urethra  such  elasticity  rarely  occurs  and  the  infil- 
tration may  be  relieved  without  internal  urethrotomv. 

3.  Tight  strictures,  9  Fr.  and  smaller,  may  often  call  for  gradual 
dilatation  unless  combined  with  urethritis  or  a  complication,  when 
open  operation  and  drainage  are  required,  especially  in  the  deep  urethra. 
Internal  lu^throtomy  is  often  the  sole  means  of  their  relief  in  anterior 
urethra. 

4.  Impassable  strictiu*es  require  combined  external  and  internal 
urethrotomy  excision  and  urethroplasty,  if  not  extensive.  Sinclair's 
method  or  the  older  suprapubic  cystotomy  and  retrograde  sounding 
of  the  deep  urethra  to  the  stricture  are  often  required. 

5.  New  succiJent  uncomplicated  infiltration  if  not  less  than  one  or 
t^'o  months  old,  should  be  dilated. 

6.  Irritable  infections,  cicatricial  deposits  with  urethritis,  other 
complications  such  as  urinary  fever,  abscess,  sinus  and  sepsis  always 
require  open  operation  and  drainage. 

With  this  brief  review  of  the  various  forms  and  indications  of  the 
treatment  of  stricture  the  detailed  technic  of  each  remains  to  be 
considered. 

NONOPERATIVE  TREATMENT  OF  STRICTURE. 

Dilatation. 

Varieties  are  two:  (1)  Gradual  dilatatiwi,  by  which  is  meant  the  pass- 
3g  of  instruments  of  slowly  advancing  diameter  at  definite  periods 
hose  interval  is  determined  by  the  character  of  the  stricture  itself, 
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and  its  behavior  under  this  treatment;  and  (2)  continwms  dilaiatinii. 
by  which  is  implied  the  j>assing  and  residence  of  an  instrument  in  the 
striftnre  and  blad<ier  for  a  day  or  two.    It  is  applied  to  the  use  of  whale- 


Iwne  fihfonn  glides  in  tifjlit  strictiireK  without  imtahility,  infection  or 
coin  plications. 

Indicstions.-  -Aside  fnini  the  following  siwcial  principles  it  is  'ff)! 
to  rt'inenilMT  tluit  it  is  a  k<«x1  rule  to  make  a  reasonable  effort  to  dilate 


Fiu.  117.— ElouBati 


all  strictures.  I'"\»rpti<nis  t<i  this  ])nnciple  are  (1)  when  drains?  >* 
indirated  iis  a  means  of  Ix-nefitiiip  the  posterior  urethra  and  blaililfi; 
C*)  when  the  striitiin'  is  smaller  than  7  Fr.  in  caliber  because  most  JJi 
tlH-se  cases  arc  complicated  an<i  are  benefited  by  open  operation;  l-") 
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icture  is  high  elastic  and  does  not  rrniHiii  dilated,  ami  (4) 
ilications  coexist  witli  the  strictun>.  The  followiiif;  other 
[icipirs  as  to  choice  twtweei!  dihitation  and  oiH-ratioii  arc 


ta.  —  For  dihitation  tlirn-  are  two  iIhsscs  of  instninieiit 
I)  woven  or  flcxil»le  inid  i^i  nictid  or  rifiid.    'I'he  flexihle^^ 
include  whalelKitic  filiform  piidis.  woven  tilifonn  guides^^ 
ilebone   dilators,   ^^   ('.    I'ctlersen's   whalebone   ililatonf 
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woven  olive-pointed  dilators,  preferably  those  with  t-ores  fiUrd  with 
lead  shot,  woven  olive-pointeil  CRthoters  and  an  !i:ssortn)ent  of  wo(rn 
cutlu-tcrs.   The  nii-tiil  instruments  arc,  l>\  iliniir.  tlir  :imlii.r"-.  tin.i:-  !'■.! 


and  ^ooved  irrigating  sounds  and  irrigating  stiindard  sounds  ukI 
Kolljnunn's  mechanical  dilators,  either  irrigating  or  nonirrigating. 

Avthor'a  Irrigating  Stavilani  avd   HhtiqtU  SvunJs. — Irrigatioo  of 
the  bladder  after  passing  a  sound  may  be  done  with  silvir  or  other 


tJlx'of  catheter,  as  destrilied  in  subseiiuenl  jiuniKruphs  un  pa^  :t74,  U 
the  " Two-jourtiey  I'lan,"  with  the  rlisati vantage  of  two  priK-t-dunea  to 
accomplish  one  object,  which  sliould  be  combined  with  the  poiisiDg  of  tbe 
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elf,  as  state<i  in  the  original  distnission  by  the  writer,*  After 
hie  stuiiy  and  expt'riincntatioii,  a  si>un<l  has  l)Lt'ii  produced 
responds  to  the  following  desmption  from  Xo.  IS  1\  npward. 


igatiitR  tulu"  is  a  silwr  cathftiT,  of  the  sjune  size  f()r  the  entire 
Fr.  It  runs  throuKli  the  ^hah  from  tlic  has<'  of  the  eiirve  to 
•  of  the  handle,  at  ivhich  it  n-icives  the  i  ii1»Ixt  tiilie  from  the 
Aetiial  practice  shows  tliat  the  iioi'ks  of  most  lihiddcrs  seine 


in  front  of  the  oiK'niii;;  so  that  the  irri^atin^  fhitd  is  dehveretl 
x>ri  the  floor  of  the  Mailder.  In  a  few  bladders  it  is  necessary 
le  sound  in,  or  to  rotate  it  or  to  depress  the  handle  in  order 
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to  disengage  the  opening  of  the  tube  from  the  mucous  membrane. 
The  diameter  of  the  silver  catheter,  10  F.,  is  ample  for  evacuation  of 
thick  contents  and  for  irrigation  with  due  rapidity. 
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Figs.  104,  A  aDd  B. — Author's  irrigating  standard  and  B6niqu£  sounds  vod 
tunneled  and  grooved  irrigating  sounds.  Nos.  7,  8,  9,  10,  11,  12  are  made  of  stad 
tubing,  nickel  plated,  opening  on  side  in  order  to  clear  the  groove  (M,  Fig.  104,  A). 
Nos.  13,  14,  15,  16,  17,  18,  19,  20  open  on  the  convexity  of  the  curve  (M,  Fig.  104,  B). 
Nos.  8,  9,  10,  11,  12  taper  to  7  at  the  end,  in  Nos.  13,  14,  15,  16,  17  the  taper  is  «> 
numbers  uniformly  (Fig.  104,  A).  Only  No.  18  and  larger  are  double  tapeiedint 
No.  ''A'"  sound,  the  curved  portion,  t.  e.,  between  C  and  D  would  increase  froB^ 
"  A^-6"  at  C  to  *' A'^"  at  D,  the  portion  between  D  and  E  is  of  uniform  circumference 
**  N/'  and  the  portion  between  E  and  F  is  also  of  uniform  circumference  but  smaUcTf 
t.  e.,  "  A-3  "  (Fig.  1 04,  B) .  In  all  sizes  the  diameter  of  tunnel  and  groove,  the  bandit 
and  the  rubber  hose  fitting  are  the  same.  No.  13  and  larger  have  a  silver  tube  (5), 
which  is  the  same  in  all  sizes,  7  Fr.  (Fig.  104,  B.) 

The  nipple  is  of  uniform  size  for  the  entire  set  and  is  tipped  with  a 
cone-shaped  collar  for  rubber  tubing  an  inch  in  diameter.  This  um- 
formity  saves  trouble  in  connections,  as  this  size  of  rubber  tube  is 
common  on  irrigators  and  hand  syringes. 

The  handle  is  the  shell-variety  commonly  set  on  many  instruments, 
and  does  not  vary  from  sound  to  sound. 
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The  shaft  is  of  the  double  taper  tjpe  introduced  by  Dr.  Chetwood.' 
the  first  3|  inches  next  to  the  handle  are  three  sizes  smaller  than  the 
DUiin  shaft,  which  then  passes  forward  at  full  size  for  4  inches  until  the 
base  of  the  curve  is  reached,  thus  making  the  straight  shaft  7^  inches 
long. 

The  cune  is  on  the  radius  of  the  nonirrigating  standard  sound  1| 
inches.  The  length  of  the  curve  is  a  trifle  more  than  90°,  which  is  also 
standiinl.  The  taper  of  the  curve  is  uniformly  6  sizes  from  the  base  to 
the  tip,  so  that,  for  example,  she  26  F.  is  20  V.  at  the  beak.  In  the 
ftTiler'a  experience  this  taper  is  the  most  convenient  because  the  curve 
is  almost  entirely  through  the  stricture  before  dilatation  begins. 

In  Betiiqu^  sounds  the  first  degrees  of  the  instrument  are  also 
UpemI  6  sizes,  so  that,  for  example,  a  No.  26  F.  instrument  is  20  F. 
at  the  point.  The  catheter  passes  along  the  cur\'e  to  a  point  correspond- 
ing nilh  a  straight  line  projected  through  the  straight  shaft  until  it 
cuts  the  curve.  Thus  the  point  of  emergence  will  lie  just  above  the 
b]a<ider  floor,  as  in  the  other  two  forms.  Although  in  the  BeniquS 
sound  the  tunnel  is  not  straight,  in  having  only  end-openings  it  may 
readily  be  cleansed.  The  obturator  is  of  the  form -described  exceptmg 
that  the  first  few  inches  of  the  shaft  are  of  flat  spring-metal. 

The  obturator  consists  of  a  small  plug  groimd  to  fit  the  opening  at 
the  base  of  the  curve,  mounted  on  a  long,  rigid  wire  with  a  loop  handle. 
A  little  metal  plug  fits  into  the  liunen  of  the  nip])le,  thus  steadying  the 
oliturator  at  this  point.    In  order  to  prevent  the  obturator  from  twist- 
ing, n  device  like  a  simplified  bayonet-catch  has  been  provided  between 
the  nipple  and  the  handle  of  the  obturator.    In  order  to  prevent  the 
sharp  comer  of  the  obturator  seen  in  AA,  Fig.  104,  from  projecting 
and  cutting  the  patient  if  in  the  inverted  position,  the  slot  of  the 
bayonet-catcli  has  been  made  very  long  and  the  plug  on  the  handle 
of  the  obturator  set  fomard  a  corresponding  distance.    Thus  if  the 
obturator  is  A\Tongly  inserted  the  plug  will  prevent  the  obturator  from 
being  seated  home  at  all  until  it  is  rotated  so  that  the  peg  is  in  the  slot. 
HTien  the  obturator  is  set,  in  order  to  prevent  any  sharp  edges  the 
surface  of  the  obturator  has  Ijeen  convexed  and  the  opening  in  the 
nilver  tulie  conrBVe<!, 

"Oiie-joiiiiiejr  Plan"  of  Vesical  Irrigation. — These  sounds  permit  this 
t«.-hiiic  jwrfectly. 

The  manner  of  using  irrigating  sounds  is  as  follows :   .\fter  thoroughly 

boiling,  the  obturator  is  examined  to  see  that  it  is  freely  movable  and 

then  pushed  into  position  and  locked.    The  sound  is  then  lubricated  , 

mnd  irtro<luccd  into  tlie  urethra  in  the  usual  manner.     It  is  well  to 

tUicc  tlie  little  finger  through  the  loop  in  the  handle  so  as  to  be  sure 

that  the  obtiu-ator  does  not  slip.    For  the  same  reason  it  is  also  well  to 

lake  the  final  pressure  upon  the  soimd  by  iueans  of  the  obturator- 

andle,  which  is  stout  enough  to  permit  thereof.    After  the  sound  has 

imained  in  five  c»r  ten  minutes  the  obturator  is  withdrawn  and  a  flow 

'  urine  follows,  Hn4l  a  recepta  ,1c  should  be  at  hand  to  catch  it. 


■  Chetwood  and  Key 


eul  Ducnua,  1000,  |>.  12)>. 
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The  irrigator,  previously  filled  with  warm  antiseptic  fluid,  is  r 
connected  with  the  nipple  gently  so  that  chafing  the  bladder  with 
open  end  of  the  channel  shall  not  occur.  It  is  best  to  have  a  tbr 
inch  piece  of  rubber  tube  to  sHp  over  the  nipple  readily,  but  wat 
tight.  Into  this  the  conical  tip  of  the  syringe  or  irrigator  may 
slipped  without  disturbing  the  sound.  Although  simple,  this  is  i 
important  detail. 

Under  gentle  pressure  a  few  ounces  of  fluid  at  a  time  are  run  ini 
and  out  of  the  bladder.  If  ^the  flow  does  not  immediately  start  it 
probably  due  to  the  fact  that  the  mucous  membrane  of  the  bladA 
floor  lies  too  tightly  against  the  bladder  end  of  the  tunnel.  Correctio 
of  this  difficulty  has  already  been  noted  under  manner  of  introductioi 
After  the  bladder  has  been  irrigated  it  is  finally  filled  with  the  flui 
and  the  sound  without  the  obturator  is  withdrawn.  The  patient  i 
then  allowed  to  evacuate  the  antiseptic  at  once  or  to  carr\'  it  awa; 
with  him  in  his  bladder  for  evacuation  a  quarter-hoiu*  or  a  half-iou 
later. 

The  results  of  using  irrigating  sounds  are  not  only  protection  agains 
dangers  of  somid-passing,  but  distuict  promotion  of  the  comfort  aw 
reassurance  to  the  patient.  The  intelligent  patients  state  that  the] 
never  have  felt  so  comfortable  after  the  passing  of  a  sound  as  afte 
these  irrigations  and  evacuations  of  a  warm  simple  antiseptic  fluid. 

Irrigating  Tunneled  and  Grooved  Sminds, — ^The  necessity  of  alway 
washing  bladder  and  urethra  after  instriunentation  led  the  ^Titert 
devise  an  irrigating  tunnelcfl  and  grooved  sound  laid  down  on  the  line 
of  the  original  Van  Burcn-Gouley  sound.  Hitherto  the  only  irrigatinj 
instrument  which  might  be  used  as  a  sound  was  the  silver  cathetei 
The  writer  has  devised  a  tunneled  and  grooved  sound  by  taking  t^' 
steel  tubes  for  the  small  sizes  and  by  cutting  a  segment  out  of  the  wal 
of  each  which  wlien  brazed  together  give  the  shaft  of  the  sound,  and  tb 
groove  of  the  sound. 

In  order  to  perserve  the  plan  of  the  irrigating  standard  sound  jus 
described,  the  curvature  is  uniformly  of  If  inches  radius,  the  lengtl 
of  the  curve  is  approximately  1  inch  shorter  than  that  of  the  standan 
sound.  To  compensate  for  this  shortening  of  the  tip  the  straight  par 
of  the  shaft  is  elongated  1  inch.  The  taper  of  the  curve  is  uniformfc 
six  French  mmibers  in  all  sizes  from  13  to  20.  Sizes  8  to  12 
inclusive,  however,  taper  to  No.  7  at  the  point.  By  this  plan  of  six 
size  taper  where  possible  the  dilatation  is  made  very  gradual.  F<* 
example,  size  18  F.  is  at  the  tip  12  F.,  at  the  middle  of  the  curve  15 F. 
and  at  thirds  of  the  distance  between  the  tip  and  the  middle  of  ^ 
curve  11^  and  14  F.,  respectively,  and  at  thirds  of  the  distand 
between  the  midpoint  and  the  straight  shaft  16  and  17  F.,TeSf^ 
tively.  Also,  for  example,  size  10  F.  is  7  F.  at  the  tip  and  i\  F 
at  the  midpoint,  and  so  on  for  the  whole  series  of  sounds.  ThiscareW 
uniformity  of  taper  is  of  great  service  in  using  the  soimds,  for  a  strictuK 
which  has  taken  8  F.  will  accept  almost  the  half-beak  of  the  lO  l*- 
instnunent  before  the  real  dilatation  begins,  and  a  stricture  which  h** 
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en  16  F.  will  engage  almost  two-thirds  of  the  beak  of  an  18  F. 
nd  before  stretching  ensues.  Thus  far  greater  safety  in  the  use  of  the 
truments  is  gained. 

[t  is  not  necessar>^  to  have  an  oflBce  set  consisting  of  all  sizes.  The 
thor  has  found  the  even  numbers  sufficient,  namely,  8  to  26  F., 
dusive.  Ordinarily  No.  20  F.  would  be  the  largest  required.  Two 
ttients,  however,  who  refused  urethrotomy  had  dense  extensive 
rictures  whi^h  required  for  safety  the  other  numbers  of  the  series 
ated,  namely:  22,  24  and  26  F. 

The  shafts  are  of  uniform  size  from  the  base  of  the  curve  to  the  handle 
ntil  size  18  F.  and  larger  are  reached.  Then  the  double-taper  plan  of 
hetwood  is  used. 

The  tunnels  of  the  tips  are  of  uniform  diameter  from  the  smallest 
)the  largest  sounds,  namely,  a  trifle  over  the  diameter  of  the  ordinary 
halebone  filifonn  guide.  This  plan  prevents  wabbling  of  the  larger 
zes  upon  the  filiform  and  ac<*ustoms  the  operator  to  a  uniform  feel 
f  the  action  of  the  sounds  in  passing  along  the  guides — a  very 
nportant  detail.  All  tiumels  are,  moreover,  f  inch  long,  which  gives 
jlatively  extensive  cones  for  the  tips  of  the  sounds.  The  long-tunneled 
p  follows  the  direction  of  the  filiform  better  and  really  prevents  the 
indency  of  short  tunnels  to  cut  or  buckle  the  filiform. 
The  grooves  begin  at  the  proximal  ends  of  the  tunnels  and  extend 
iroughout  the  shaft  to  the  handle  and  are  likewise  of  uniform  width 
ttd  depth,  i,  e.,  large  enough  to  accommodate  the  standard  filiform 
aide.  This  excess  of  space  between  the  filiforms  and  the  grooves  is 
mple  for  the  purposes  of  urethrotomy,  namely,  of  guiding  the  knife 
nd  the  director,  should  such  be  necessary. 

Irrigation  is  provided  for  in  sounds  No.  13  F.  and  larger  by  silver 
itheters  of  uniform  size  (7  F.)  extending  from  the  base  of  the  curve 
1  the  tip  to  the  rubber  hose-fitting  in  the  handle  and  opening  into  the 
•oove  at  the  base  of  the  curve.  Sizes  7  to  12  (both  inclusive)  are 
)llow  throughout  and  in  order  to  clear  the  groove  have  the  opening 
1  the  side  also  at  the  base  of  the  curve.  This  is  nec*essary  because  a 
jparate  silver  tube  could  not  be  incorporated  into  such  small  sizes. 
The  handles  of  the  sounds,  includuig  the  hose-connections  and  the 
bturators  of  the  sounds,  are  the  duplicates  of  the  types  used  in  the 
^dard  soimds  described  in  the  first  part  of  the  article. 
The  advantage  of  irrigating  tunneled  and  grooved  sounds  lies  in  the 
let  that  it  permits  treatment  of  the  bladder  through  the  same  instru- 
•ent  used  to  dilate;  in  other  words,  instnunentation  reduced  to  a 
unimum,  which  in  most  strictures  is  of  extreme  importance,  because 
te  reflexes  due  to  irritation  are  matters  of  moment  in  all  stricture- 
Jstnimentation. 

The  prevention  of  rust  in  the  calibers  of  the  small  steel  tunneled 
^  grooved  irrigating  sounds  requires  that  they  should  be  dried  as 
'^  as  possible  in  dry  heat,  or  have  the  moisture  blown  from  them, 
^  then  the  obturator,  dipped  deeply  into  the  liquid  albolene,  should 
p  seated  home.  In  this  way  the  lumen  is  kept  free  from  movstvitfe, 
Jed  mtemally  and  remains  rustfree. 
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Softy  flexible  instruments  for  irrigation  are  as  follows:    An  olive- 
pointed  woven  catheter  is  taken  and  threaded  over  a  woven  dilator, 
common  or  lead-core.     Into  a  very  small  size  catheter  whalebone 
guides  may  be  passed  with  advantage  as  obturators.    After  the  stri^ 
ture  has  been  passed  the  obturator  is  removed  and  the  bladder  duly 
filled.    Fig.  105  shows  the  catheter  with  its  lead-core  dilator  as  obtu- 
rator seated  fully  home.    It  will  be  noted  that  the  gentle  cone  of  tfcc 
tip  of  the  catheter  is  followed  by  a  small  area  of  its  length  correspond- 
ing with  the  tip  of  the  dilator,  which  is  relatively  less  supported  by 
the  dilator.   This  "give''  or  compressibility  only  adds  to  the  gentleness 
of  the  dilatation  and  is  an  advantage.    As  a  rule,  a  difference  of  sboot 
6  to  1 1  sizes  French  occurs  between  the  outside  diameter  of  the  catheter 
and  that  of  the  dilator;  for  example,  a  22  F.  catheter  has  a  bore  of  12 
or  11  F.,  and  therefore  needs  a  dilator  of  either  of  these  sizes. 

"Two-journey  Plan"  of  Vesical  Irrigation. — In  irrigating  the  bladder 
during  dilatation  of  stricture  another  method  is  the  **  Two-journey 
Plan."  The  dilator  is  passed,  and  after  remaining  the  required  time, 
withdrawn,  and  a  catheter  of  slightly  smaller  size  substituted.  This 
double  invasion  of  the  passage  is  to  be  avoided  whenever  possftle, 
but,  after  all,  it  is  better  than  the  omission  of  the  artificial  urine  m 
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Fig.  105. — A  B,  represents  the  olive-point,  woven,  lisle-thread  catheter,  and  C  D 
represents  the  cone-point,  lead-core,  woven,  lisle-thread  dilator,  used  as  an  obtuatofi 
seated  home  in  the  lumen  of  the  catheter,  extending  from  the  open  funnel-end  i),  to  th^ 
eye  at  E.  The  failure  of  the  point  of  the  obturator  to  support  the  wall  of  the  catbet* 
just  back  of  the  eye  is  clearly  shown,  E  F. 

order  to  sterilize  the  bladder  and  wash  out  the  urethra.  The  use  of 
the  irrigating  sounds  in  order  to  accomplish  the  same  ends  is  famili*'' 
from  the  previous  description. 

There  is  analogy  between  the  Two-journey  Plan,  noted  above,  and 
the   technic   of   the   old-fashioned   nonirrigating  cystoscope,  which 
required  the  bladder  to  be  prepared  before  and  frequently  after  the 
cystoscopy  with  the  help  of  a  catheter.    This  necessitated  the  passing 
of  two  instruments,  and  if  bleeding  followed  the  introduction  of  ^ 
c;y'stoscope  the  field  could  not  be  cleared  through  the  sheath  of  ttos 
instrument  but  only  through  a  catheter  reintroduced  after  withdraw'* 
of  the  examining  instrument.    The  disadvantages  of  this  doubling  ^ 
the  offense  to  the  urethra  and  bladder  ace  at  once  obvious.  especiaW> 
when  one  remembers  that  they  are  both  irritable  structures  wb^ 
inflamed,  as  is  often  the  case  in  patients  requiring  cystoscopy  or  dila*^*! 
tion  of  stricture.    The  irrigation  of  the  bladder  through  the  chief^  ^ 
the  cystoscope  or  through  the  silver  catheter  within  the  irrigati^ 
sound  is  at  once  a  rational  procedure,  and  by  leaving  the  bladder  f*^ 
of  irrigating  fluid  tlie  patient  hi  Nature's  own  way  irrigates  his  o 
lU'ethra,  quiets  traumatism,  and  limits  reflex  action. 
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Selection  of  Type  of  Dilator. — Selection  of  dilator  means,  in  other 
ords,  woven  and  flexible,  versus  rigid  and  metallic  forms.  The 
ictors  of  the  decision  in  brief  are  the  extent  of  the  stricture  along  the 
iiethra,  the  thickness  of  the  stricture  walls,  the  tortuosity  of  the  lumen 
md  the  amount  of  the  discharge  (partially  synonyimous  with  the  degree 
of  inflammation  present).  Long,  thick,  tortuous  and  irritable  or  inflam- 
mable strictiu-es  certainly  indicate  soft  instruments  until  they  are 
rwsed  to  size  20  French  in  diameter,  when  they  are  open  strictures,  and 
may  frequently  be  benefited  by  resort  to  steel  instnunents.  Relapse 
of  a  stricture  after  a  cutting  operation  is  usually  very  tortuous,  thick, 
inelastic  and  dense,  and  requires  soft  instruments.  Sometimes  only 
the  soft  instnmaents  may  be  used,  no  matter  what  the  diameter  of  the 
stricture  may  be.  This  is  particularly  true  where  the  tortuosity  oT 
alteration  in  the  course  of  the  canal  is  great.  Frequently  a  stricture 
which,  without  pain,  takes  a  28  French  flexible  instrument,  refuses  a 
24  French  steel  instrument,  excepting  at  the  cost  of  force  and  pain. 
The  reason  is  at  once  obvious:  the  steel  instrument  not  only  dilates 
the  caliber  centrif ugally,  but  also  spreads  the  canal  forcibly  from  great 
tortuosity  to  a  relatively  straight  line.  In  these  cases  the  use  of  a 
steel  instrmnent  is  a  mistake,  because  it  causes  sufficient  traumatism 
to  add  to  the  scar  tissue.  Stricture  of  the  prostatic  urethra  and  neck 
of  the  bladder,  following  prostatectomy,  always  requires  soft  instru- 
ments. Strictures  which  cover  a  short  length  of  the  canal  are  bandlike 
or  ringlike  in  form,  and  are  best  treated  with  steel  instruments.  Tor- 
tuous strictures,  with  thin  walls,  after  having  been  dilated  with  soft 
instruments,  are  not  uncommonly  benefited  by  steel  instruments  and 
massage. 

Forecare  of  the  Patient. — ^The  surgeon  must  be  concerned  in  the 
treatment  of  the  kidneys,  iu*ine  and  urethra,  and  embrace  the  admin- 
istration of  urinary  antiseptics  and  of  reasonable  irrigation  of  accessible 
urethral  mucous  membrane.  The  preliminary  attention  to  the  stricture 
itself  concerns  the  local  use  of  styptics  (adrenalin),  antiseptics  (weak 
solutions  of  nitrate  of  silver)  and  at  times  local  anesthetics  (weak  com- 
binations of  cocain,  eucain  and  alypin).  Meatotomy  is  an  important 
step,  not  only  for  permitting  the  passage  of  suitable  instnunents,  but 
^  for  granting  due  drainage  of  the  canal.  There  is  no  doubt  that  a 
sinall  meatus  invites  stricture  in  the  third  region  of  the  urethra  by 
retarding  the  drainage  of  gonococcal  pus,  and  thus  by  increasing  the 
penetration  of  the  disease. 

Qiadoal  DilatatioxL — ^Institution. — ^The  time  for  beginning  gradual 
station  of  stricture  is  the  same  as  the  interval  advised  between 
*Pwate  treatments,  that  is  to  say,  from  three  to  seven  days  after  the 
anginal  diagnostic  examination,  which  is  in  itself  usually  a  distinct 
station  through  the  employment  of  bougies-a-boule,  urethroscope, 
sounds  and  the  like.  The  shorter  uiterval  may  be  taken  in  strictures 
^thout  inflammation  and  many  s>Tnptoms,  but  in  the  long  nm  it  is 
^^r  to  give  the  mucous  membrane  full  recovery  for  a  time  between 
treatments.    The  interval  is  commonly  not  less  than  five  days  ap^xt. 
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Preliminary  Meatotomy  is  required  whenever  the  meatus  is  so  smal 
as  to  give  symptoms  in  itself  or  as  to  prevent  the  passage  of  any  but 
instruments  too  small  to  benefit  the  proximal  urethra.  It  is  always 
performed  on  the  floor  of  the  meatus  unless  anatomical  defect  has  laid 
down  a  shallow  or  deep  reduplication  of  the  channel  which  is  usualiy 
dorsal  and  blind  at  its  proximal  limit.  In  such  a  case  both  dorsal  and 
ventral  enlargement  of  the  meatus  must  be  cautiously  and  completely 
done.  Its  technic  is  detailed  under  internal  urethrotomy  but  the  little 
wound  should  be  allowed  to  heal  fully  before  dilatation  is  begun, 
otherwise  the  irritation  of  the  open  incision  will  frequently  provoke 
spasm  of  the  deep  urethra  and  neck  of  the  bladder  which  will  interfere 
with  the  subsequent  steps.  Part  of  the  aftertreatment  of  meatotomy 
is  to  pass  straight  sounds  through  the  enlarged  opening  until  the  epi- 
thelium has  covered  in  the  surfaces  of  the  wound,  otherwise  closure  of 
the  incision  and  failure  of  the  operation  will  follow.  Intercurrent 
meatotomy  is  a  term  a])plied  to  enlargement  of  the  meatus  at  a  sub- 
sequent period  of  the  dilatation  of  strictures  which  require  immediate 
enlargement.  When  the  latter  has  been  carried  up  to  the  limits  of  the 
meatus,  the  outlet  is  incised  in  the  usual  way.  Thus,  in  illustration,  a 
close  strictm*e  of  12  Fr.  may  be  brought  up  to  the  limit  of  the  meatus, 
say  20  Fr.,  and  this  may  be  divided  to  30  Fr.  for  the  remainder  of  the 
treatment. 

Open  and  Close  Strictures  which,  as  previously  stated,  respectively 
include  20  Fr.  and  larger,  and  10  to  19  Fr.  inclusive,  are  suited  to  dila- 
tation with  instruments  without  a  guide  in  most  cases.  In  selecting 
the  first  instrument  the  same  diameter  or  one  size  smaller  than  the 
bougie-a-boule  which  has  passed  the  stricture  should  be  employed, 
and  tlie  sound  left  in  place  for  at  least  five  minutes.  This  treatment 
trains  the  mucosa  not  only  to  dilatation,  but  also  to  a  certain  amount 
of  extension  in  that  sounds  do  that  which  the  bougie-a-boule  does  not, 
that  is,  stretch  the  urethra  in  length  as  well  as  in  diameter;  in  other 
words,  reduce  the  tortuosity  as  well  as  the  narrowing  of  the  infiltration. 
After  tolerance  has  thus  been  developed,  advance  in  diameter  should 
be  by  one  number,  or  at  most  two,  so  as  to  avoid  divulsion  of  even 
moderate  degree.  When  the  limit  of  the  meatus  which  is  naturally  one 
of  the  narrowest  parts  of  the  canal,  as  stated  under  this  heading,  ^ 
reached,  the  question  whether  or  not  intercurrent  meatotomy  should 
be  done  rests  on  the  size  of  the  meatus  itself  prunarily,  and  on  the 
behavior  of  the  stricture  secondarily.  In  other  words,  a  distinctly 
small  meatus  must  be  opened,  but  a  stricture  which  has  been  dilated 
to  25  ¥t.  as  an  illustration  (because  the  meatus  will  not  accept  a 
larger  instrument)  and  remains  in  perfectly  good  condition,  does  not 
ordinarily  indicate  a  meatotomy,  especially  if  a  urethroscopy  sho^ 
that  the  mucosa  about  the  stricture  is  in  good  condition.  If  otherwise, 
either  a  meatotomy  may  be  i)erformed  and  the  strictiu^  dilated  to  30 
Fr.,  or  a  mechanical  dilator,  such  as  the  Kollmann,  may  be  employed 
for  the  remaining  period  or  an  internal  urethrotomy  performed  with 
^the  Maisonneuve  or  Otis  instrument,  all  according  to  results  of  study 
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of  tile  lesion.  Retentiounf  tlie  sound  is  for  a  period  of  five  to  ten  minutes 
Id  as  to  induce  complete  and  gradual  destruction  of  the  fibrous  bands, 
by  the  principle  now  familiar  to  gynecologists  that  gradual  stretching 
of  OS  ultri  is  more  lasting  and  safe  than  rapid.  Irrigation  of  the  bladder 
lod  urethra  witli  the  special  sounds  of  the  writer  has  aUrudy  been 
justified. 

Hetbodiof  Gradual  Dilatation  are  two;  (1)  with  rigid  or  metal  instru- 
Mi«it-,  iiml  (2)  with  soft  or  Hcxible  instniinents.    The  best  examples 
<if  risid  iiistruments  arc  the  steel  sound,  bougie-a-boule  and  silver 
'Jitiicier,  and  of  flexible  instruments  the  many  t.vpes  of  silk  and  lisle- 
__^       fircad  giim-clastic  bougies-a-boule,  dilators  and  catheters. 
J  (j^  I        Teehnic  with  Metal  InstnunentB. — The  sound  is  taken  as  the  type  and 
■fie  manner  of  passing  it  into  the  bladder  without  a  guide  through  any 
Srictun;  is  as  follows:    Although  a  sound  may  be  passed  through  the 
small  calibers  of  close  stricture,  say  from  10  to  lii  Fr.  caliber,  both 
iodusive,  it  is  har^rdous  to  do  so  without  a  guide  except  with  soft 
'Jistruments  which  arc  in  these  cases  to  be  preferred. 

The  following  details  are  applicable  to  strictiu'es  anywhere  in  the 

'^tial  and  jierhaps  especially  to  those  of  the  posterior  urethra.    There 

Ar*  mses,  however,  where  the  infiltration  is  in  the  anterior  urethra 

*'oitf,  so  far  forward  that  it  is  inadvisable  to  pass  a  sound  into  the 

'swidiT.    For  such  cases  the  curved  sound  may  be  passed  only  to  the 

**lh  or  first  step  of  bringing  the  instrument  to  the  vertical  position, 

*■  prrfcrably  the  teehnic  of  passing  a  straight  sound  should  be  employed. 

The  same  prclimuiaries  are  respected  and  the  instrunient  is  allowed 

**  drop  of  its  own  weight  into  the  uretlu'a  while  the  organ  is  held  in 

,  "^evertif^d  position.    By  this  step  no  part  of  the  mucous  membrane 

^^  traversed  more  than  that  of  the  bulb  and  anterior  canal,  and  any  risk 

^*  (lefper  iii  vasion  at  once  avoided.   These  sounds  are  also  to  be  retained 

■^  "^i!  to  ten  minutes. 

-After  the  preliminary  examination  has  been  completed  and  when 
^**3wible  urinary  antiseptics  given  for  a  few  days  the  patient  makes 
**  la  next  I'isit,  passes  his  urine,  and  is  placed  on  the  operating  table 
^^'  ith  his  feet  apart,  his  underclothing  drawn  downward  to  the  knees, 
**»*l  rolled  upward  to  the  rjbs.  Witli  sterilized  hands  and  instruments 
*  "f  urologist  washes  tbe  glans  penis  and  meatus  with  boric  water,  and 
*"«]  lubricates  the  sound  and  the  canal.  The  most  serviceable  lubri- 
^'^•*''I  in  the  writer's  opinion  is  boroglyccrid,  to  which  various  anti- 
^•^Ptic!*  may  be  added  in  small  percentage  and  which  is  at  once  fluid, 
"^locious,  freely  soluble  and  definitely  lubricating,  and  even  in  itself 
^^''iseptic.  There  are  various  Irish  moss  lubricating  preparations 
** '^h  art;  also  valuable  provided  the>-  arc  made  up  in  the  fluid  state, 
L^^'^-'h  Ls  generally  not  the  case.  Ambidexterity  should  be  the  adjunct 
<^verj'  skilful  urologist,  otlierwi.se  as  a  rule  the  operator  stands  on  the 
Snt  side  of  the  table  if  right  handed  and  on  the  left  side  if  left  handed, 
J^*J  holds  the  penis  in  hi.s  opposite  hand,  The  sound  is  held  over  the 
,  "i<ilc  line  of  the  body  with  the  shaft  parallel  with  the  abdomen  or 
^  table,  and  the  point  downward.    The  tip  is  engaged  in  the  meatus 
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and  slides  into  the  canal  up  to  the  shaft  of  its  own  weight,  carr} 
it,  as  a  rule,  nearly  to  the  penoscrotal  angle.  This  step  is  ca 
"Gravitation/'  and  is  shown  in  Fig.  96.  While  the  handle  is  e 
elevated  to  about  90°  with  the  table,  the  penis  is  gradually  threat 
over  the  instrument,  whi?h  again  of  its  o\\ti  weight  is  allowed  to  d 
do\Miwaixi  into  the  bulb  of  the  lu-ethra.  This  step  is  termed  "Elon 
tion,"  and  is  detailed  in  Fig.  97.  Gentle  elevation  of  the  tip,  w 
the  handle  still  vertical,  will  disengage  it  from  the  depth  of  a  la 
*  bulb  and  enter  it  into  the  membranous  urethra,  or  the  same  thing  n 
be  accomplished  by  causing  the  curve  of  the  instrument  to  hug 
pubic  arch  as  the  handle  is  elevated  from  the  original  horizontal  to ' 
nearly  vertical  position.  At  times  support  of  the  instrument  over  i 
base  of  the  scrotum  and  perineum  and  even  guidance  into  the  me 
branous  urethra  with  the  finger  in  the  rectum  are  necessar}\  T 
step  is  named  *' Elevation,''  and  is  portrayed  in  Fig.  98.  The  han* 
is  depressed  without  force  and  without  encountering  resistance  ui 
parallel  with  the  table,  which  brings  the  curve  within  the  bladder.  1 
shaft,  still  within  the  urethra,  is  now  slowly  advanced  into  the  blad' 
for  3  cm.  These  steps  are /*  Depression,"  Fig.  99,  and  'Tenetratio 
Fig.  100.  Progress  of  the  sound  through  its  various  stages  of  posil 
through  the  arch  of  nearly  180°  should  be  as  nearly  as  possible  h} 
own  weight  and  its  freedom  within  the  bladder  established  by  ge 
rotation,  as  showTi  in  Fig.  101,  entitled  "Rotation."  It  is  at  this  p 
that  the  irrigating  principle  of  the  writer's  sound  is  of  value  bea 
the  bladder  may  be  left  full  and  evacuated  by  withdrawing  the 
turator  and  thus  entrance  into  the  bladder  cavitv  established  and  i 
the  detail  of  irrigation  established  as  previously  described.  The 
of  "Evacuation"  is  shown  in  Fig.  102  and  that  of  "Irrigation 
Fig.  103.  Thus  are  completed  the  eight  steps  of  the  consistent  pre 
of  painless  introduction  of  the  sound  in  the  writer's  practice, 
sound  is  now  left  in  place  for  five  minutes,  withdrawn,  the  sedative 
and  urinary  antiseptic  prescribed,  the  patient  directed  to  rest  a 
moments  against  the  ]>ossibility  of  hemorrhage,  allowed  to  go  h 
with  suitable  instructions  for  as  much  bodily,  urinary  and  sexual 
as  possible. 

Technic  with  Soft  Instruments. — All  the  principles  previously 
down  for  the  posterior  urethra  as  to  preparation  of  the  patient 
the  selection  of  a  flexible  dilator  of  the  same  or  smaller  size  as  tha 
the  bougie-a-boule  already  passed,  again  apply.  Likewise,  the  adv« 
in  diameter  of  not  more  than  two  sizes  from  treatment  to  treatm 
the  retention  for  ten  minutes  and  preferably  the  irrigation  of  the  blad 
and  urethra  by  the  plan  of  using  a  catheter  threaded  over  a  dila 
which  acting  like  the  obturator  of  the  silver  catheter  in  the  auth 
solmds,  is  withdrawn  for  the  inflow  and  outflow  of  the  antiseptic  fli 
are  preferred.  The  attitude  of  the  patient  and  position  of  the  suig 
are  the  same,  except  that  the  penis  is  held  almost  in  a  straight  linei 
parallel  with  the  table.  The  olive-pointed  instrument  is  the  sa 
and  best  and  shoidd  be  slightly  curv  ed  with  the  hand  before  engaj 
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t  in  the  meatus.  From  this  point  it  is  very  gently  and  slowly  ^vanced 
without  resistance,  pain  or  bleeding,  smoothly  and  evenly  until  it  is 
felt  to  pass  through  the  sphincter  muscles.  After  due  retention  the 
dilator  is  withdrawn  from  within  the  catheter,  flushing  of  the  bladder 
performed,  the  viscus  filled,  and  then  emptied  by  the  patient  for 
cleansing  the  urethra  from  end  to  end. 

Soft  instruments  for  strictures  of  the  anterior  urethra  are  used  in 
the  same  manner  as  that  described  for  straight  steel  sounds.  The 
penis  is  held  upright  and  the  bougie  is  gently  passed  until  it  reaches  the 
bulbs.  Inasmuch,  however,  as  many  anterior  strictiu^s  are  in  the 
bulbar  region,  it  is  best  to  confine  this  plan  to  infiltrations  anterior  to 
the  penoscrotal  angle,  and  to  treat  all  others  whether  strictly  in  the 
anterior  or  posterior  urethra  by  passing  the  sound  into  the  bladder. 
AftertreaiTnent  depends  on  the  form  of  dilatation  employed.  In  irrigat- 
ing dilatation  cases,  emplovment  of  flushing  of  the  bladder  and  urethra 
as  previously  noted  is  all  the  local  measure  necessary.  If  nonirrigating 
dilatation  is  practised  w  ith  either  steel  or  flexible  dilators  it  is  well  to 
irrigate  the  urethra  w  ith  a  small  rubber  catheter  in  anterior  urethral 
cases,  employing  hot  boric  acid  or  1  in  5000  nitrate  of  silver  solution,  or 
to  instillate  the  deep  urethra  with  the  Ultzmann  or  Bangs  s>Tinge 
sounds  with  a  few  drops  of  the  same  silver  nitrate  solution  in  posterior 
urethral  cases.  The  systemic  aftercure  is  the  administration  of  urinary 
antiseptics  and  one  sedative  pill. 

DOatation  of  Tight  Strictures. — Dilatation  of  tight  strictures,  which, 
as  stated  earlier  in  this  chapter,  include  those  which  require  a  filiform 
guide,  may  be  performed  with  either  metal  or  flexible  instruments, 
with  preference  for  the  latter  w^hen  suitable  response  to  them  is  possible, 
that  is,  when  the  infiltration  is  'not  too  dense  to  resist  the  instnunent. 
In  both  posterior  and  anterior  urethra  all  the  preliminaries  detailed  for 
open  and  close  strictures  again  apply  with  added  force  especially  as 
concerns  knowledge  of  infectiousness  and  inflammation  in  the  mucosa, 
administration  of  urinary  antiseptics  and  local  treatment  of  the  urethra 
either  by  the  irrigating  principle,  or  by  the  direct  flushing  or  instilla- 
tion of  the  mucosa  with  syringe  and  catheter.  As  stated  imder  the 
subject  of  close  strictures,  the  calibers  below  16  Fr.  had  best  be 
approached  with  a  filiform  guide — a  fact  fr^m  which  proceeds  the 
pnnciple  that  a  tight  stricture  should  be  opened  from  the  filiform  stage 
to  at  least  16  Fr.  before  the  guide  is  abandoned  and  in  very  tortuous 
stnctures  it  is  wiser  to  use  the  guide  even  up  to  20  Fr.  Tight  strictures 
of  the  anterior  urethra  may  be  dilated  but  rarely  remain  so,  so  that 
eternal  urethrotomy  is  to  be  preferred  for  them. 

Tecbnic  with  the  Irrigating  Tunneled  and  Grooved  Sounds. — Having 
P*^  the  filiform  guide  by  the  method  fully  under  the  objective 
syniptoms  of  tight  stricture,  the  sound  thoroughly  sterilized,- its 
obturator  freed  in  its  cannula,  and  lubricated,  is  threaded  over  the  fili- 
wrm,  which  must  naturally  be  sufficiently  small  to  run  through  the 
^el  in  the  tip.  For  this  reason  it  is  best  to  have  the  filiform  guides 
not  larger  than  4  Fr.  in  diameter,  as  the  tunnels  are  5  Fr.  Those  \^\v\dtv 
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are  2  feet  long  are  to  l>e  preferred,  and  are  passed  tlirougli  the  stricture 
until  altoiit  four  inches  project  beyond  the  urethra,  making  a  total 
i>f  abiiiit  twelve  inches  distal  to  the  bladder  and  twelve  iiiclies  witliin 
the  bladder,  l^ing  coiled  u\}  in  reverse  fur  testing  the  progress  of  the 
siiiukI.  The  sound  is  lielil  exactly  as  has  been  described  for  the  standard 
instrument  and  the  penis  supixirted  in  tlie  palm  of  the  haml  with  three 
fingers  while  tlie  index  finger  and  thumb  hold  the  filiform  just  hejcmd 
the  cnr\e  of  the  sound  already  engaged  in  the  urethra.  From  this 
position  the  sound  is  gently  pushed  over  the  filiform  with  the  thumb 
and  index  finger  holding  the  latter  on  guard  for  any  catch  or  re.Mstauce, 


K[<J.  IOC. — PuA-^ifW  of  a  Blrirtvire  with  riliforin  wiiclra.  The  luetbri  has  lievu  imti- 
vcuiiMDly  lillcd  with  lite  filiCiirtiis.  The  left  hund  suiipiirts  tlio  ponis  nii'l  nil  the  eiiitlpi 
cucupt  (lie  onu  whivii  in  tliu  riidit  haiul  is  ailvniiroil  as  far  as  po&i[l)ic.  Kavh  llijli>riu 
if  tnki'ii  ill  tiUTi  ill  tlic  sniiic  iray  iinlil  tiiutliy  one  pnsws  into  tho  liladdcr.     |,Ori^iiiI.) 


Should  such  occur  pn)gress  of  the  sound  is  stopped  and  the  filiform 
taken  and  either  pulle<l  out  or  ))ushed  in  a  centimeter  or  two  in  order 
to  establish  its  freedom  within  the  tunnel  of  the  sound.  This  freedom 
must  be  nnmistakidile.  otherwise  it  is  possible  to  buckle  the  filiform 
upon  itself  and  thus  jiass  the  sound  not  through  the  stricture,  but 
through  almost  any  other  ]»jiut  of  the  canal  or  to  cut  the  whalebone 
guide. 

The  manner  in  which  a  filiform  may  fold  on  itself  should  be  under- 
stood.' Fig.  107  illustrates  one  within  the  urethra  during  the  effort 
to  jjass  a  deep  strictuR'.  As  a  preliminar>-  caution,  before  threading 
a  soun<i  on  the  filif<)nn,  careful  palpation  will  ascertain  whether  the 
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filiform  has  folded  on  itself  and  turned  distallj  toward  the  meatus. 
Diagnosis  of  the  condition  is  aided  by  asking  whether  the  patient  has 


Fia.  107. — The  luuttomical  details  of  this  diitgram  are  sufficiently  clear  and  require 
ta  iMMutSain.  The  etrictuie  i^  plainly  shown  juBt  in  front  of  the  bulb.  The  lilifomi  also 
■8  dearly  represented  doubled  upon  itself  at  the  face  of  the  stricture  with  the  shorter 
t  preaentin;  at  the  meatus. 


Fxo.  108. — As  in  Fig.  107,  tbe  anatomical  details  of  this  diagram  are  sufficiectly  clear 
f^  D«ed  DO  notation.  The  stricture  is  plainly  shown  in  front  of  the  bulb.  The  filiform 
also  i>  eleariy  diagramed  double  twice  upon  itself  at  the  face  of  the  stricture  and  above 
tlie  souDii-  The  etrught  strand  of  the  Slifonn  also  appears  leadiug  from  the  urethra  and 
again  through  the  rtrioture  into  the  bladder  where  the  redundancy  is  ~>ii-^  wiihrn  ikot 
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felt  the  filiform  slide  through  stricture  and  sphincter  of,  and  finally 
coil  within  the  bladder.    Doubt  may  be  removed  in  dealing  with 
ignorant  patients  by  finding  two  strands  of  filiform  pla^ong  upon  eacb 
other  imder  the  finger,  or  imder  the  eye  through  the  urethroscope. 

The  manner  in  which  a  filiform  may  be  doubled  twice  upon  itself 
is  shown  by  Fig.  108  with  the  sound  in  situ,  usually  by  inattention  to 
the  binding  of  the  sound  on  the  guide  and  the  displacement  of  the  free 
end  into  the  urethra  as  the  sound  progresses.    The  diagnosis  of  thi 
accident  is  not  easy,  as  the  patient  can  lend  no  aid  and  the  urethroscope 
cannot  be  employed.    Careful  palpation  around  the  curve  of  the  sound, 
especially  if  the  instrument  is  turned  from  side  to  side  a  little,  wOl 
reach  two  or  more  strands  instead  of  one  between  the  stricture  and  the 
tip,  with  none  for  a  short  distance  where  the  filiform  lies  in  the  tunnel 
and  the  groove.    The  turning  of  the  instrument  disengages  the  various 
strands,  as  a  rule,  and  withdrawal  soon  reveals  the  whalebone  as  it 
turns  backward  and  forward  over  the  sound  so  that  it  emerges  from 
the  meatus. 

Having  freed  the  tunnel  and  filiform,  the  sound  is  now  pushed  gently 
forward  to  the  vertical  position,  then  into  the  membranous  urethra 
and  stricture,  and  finally  into  the  bladder.  If  the  free  hand  is  required 
to  guide  the  sound  by  pressure  on  the  perineum  or  even  by  rectal 
palpation,  then  with  each  half-centimeter  or  centimeter  of  advance, 
the  freedom  of  the  filiform  within  the  tunnel  must  be  tested  so  that 
without  doubt  it  is  shown  that  the  tip  of  the  instrument  is  foUo^'ing 
the  guide.  Having  reached  the  bladder  the  same  details  of  using  the 
irrigating  attachment  as  already  described  are  followed.  The  progress 
in  diameter  hi  tight  strictures  is  usually  much  slower  than  in  open 
strictures,  on  the  ground  that  the  pathological  process  in  the  former  is 
not  only  more  profound  and  extensive,  but  also  because  the  likelihood 
of  complications  and  accidents  is  greater.  Thus  it  is  best  to  use  the 
same  size  of  sound  two  or  even  three  times  in  succession  before  adding 
to  the  diameter,  because  the  straightening  of  the  tortuosity  of  these 
strictures  is  an  element  to  be  reckoned  with. 

Technic  with  Nonirrigating  Tunneled  and  Grooved  Sounds. — If  these 
instruments  are  chosen,  then  the  urethra  should  be  flushed  or  instillated 
with  weak  silver  nitrate  solutions,  1  in  5000,  witli  a  soft  catheter 
passed  to  the  face  of  the  stricture  or  an  Ultzmann  syringe  or  a  Bangs 
sjTinge  sound  engaged  at  the  same  point.  Manifestly  all  three  prO" 
cedures  reach  imperfectly  the  cavity  of  the  stricture  and  tlie  proxina*! 
mucosa  until  the  caliber  has  been  advanced  enough  to  permit  these 
instruments  themselves  to  pass. 

Technic  with  Soft  Instruments. — Many  tight  strictures  require  the 
passage  of  one  or  two  filiform  guides  side  by  side  at  a  number  oi 
sittings  until  finally  the  cone  or  olive-pointed  bougie  may  be  accepted- 
Excepting  with  extreme  caution  it  is  better  to  adhere  to  the  oliv^ 
pointed  bougie  or  catheter,  and  the  latter  with  one  or  two  filifom^ 
guides  inserted  as  obturators  is  the  instrument  of  choice  as  it  provid^ 
the  full  degree  of  irrigation.  The  general  procedure  does  not  vaO 
from  that  just  described  for  stricture  of  large  caliber. 
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Direct  Vision  Method, — ^The  Buerger^  technic  for  passing  a  filiform 
'with  his  direct  vision  operating  urethroscope  is  detailed  under  urethro- 
scopy on  page  656. 

Contmaous  Dilatation. — Forecare  and  Preparation  are  the  same  as 
for  gradual  dilatation,  but  the  type  of  case  is  restricted  to  tight  stric- 
tures, because  those  of  other  caliber  are  far  more  wisely  treated  by 
other  methods.  The  instruments  are  practically  only  filiform  guides, 
as  the  use  of  catheters  for  this  purpose  has  been  practically  abandoned 
because  the  size  of  the  instrument  is  such  as  to  provoke  foreign  body 
urethritis  which  may  reach  marked  proportions.  The  filiforms  are 
passed  in  the  classic  manner  and  retained  for  twenty-four  hours  with 
the  excess  of  length  coiled  in  the  bladder  at  rest  where  they  do  no  harm 
if  the  thin  flexible  ones  are  chosen,  and  excite  only  a  little  frequency 
of  urination  which  may  not  be  due  to  their  presence  in  the  bladder  so 
much  as  in  the  stricture  zone  where  reflex  influence  is  excited.    One  or 
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Fig.  109. — The  author's  modification  of  Banks*  whalebone  dilator.  The  instrument 
» the  first,  third  and  fifth  from  the  top  and  shows  its  conical  form  from  the  filiform 
to  the  shaft.  The  Banks*  instrument  is  the  second,  fourth  and  sixth  from  the  top,  and 
800W8  its  flattened  portion  just  before  the  shaft  is  reached. 

[  two  filiforms  thus  threaded  througli  a  tight  stricture  will  swell  suffi- 
ciently to  open  it  several  numbers.  From  this  point  gradual  dilatation 
^th  tunneled  and  grooved  irrigating  sounds  or  with  soft  instruments 
^ay  be  proceeded  with  in  the  usual  manner  until  the  canal  is  restored 
to  nearly  normal  condition.  The  dangers  are  those  of  the  presence 
^f  the  filiform  guide  as  foreign  body,  namely,  inflammation  around 
^€  stricture  and  along  the  urethra  and  the  direct  mechanical  spread 
of  the  infection,  of  which  both  augment  the  already-existing  conditions, 
^or  this  reason  it  is  infrequently  employed  and  is  not  a  preferred 
''method  but  is  available  only  in  those  cases  of  old  tight  stricture 
Without  infectiousness  and  complications  in  patients  who  cannot 
l^^ry  well  be  confined  to  bed  for  operation.  Particularly  to  be  avoided 
^^f  the  foregoing  reasons  is  the  use  of  catheters  for  contmuous  dilata- 
tion because  instruments  of  any  size  by  contract  with  the  mucosa 
^niediately  become  ofi^ending  foreign  bodies. 

^fiertreaiment  of  dilated  stricture  may  be  called  both  immediate  and 
^^ote,  meaning  respectively  that  during  active  treatment  and  that 

»  Surg.  Gynec.  and  Obst.,  March,  1918,  No.  3,  v.  xxvi,  347-350, 
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after  full  caliber  has  been  produced.    In  the  immediate  aftertreatmenf 
during  active  treatment  the  patient  should  have  a  period  of  rest  in  tbe 
office  and  be  directed  to  observe  between  treatments  rest  from  boti 
active  and  passive  sexual  excitement,  and  rest  from  urinary  disturbance 
through  dietetic  indiscretion.    Urinary  antiseptics  are  indicated  for  tkf 
first  twenty-four  hours  after  dilatation,  and  antispasmodics,  for  tie 
relief  of  vesical  spasm,  are  provided  by  the  free  drinking  of  water,  liglit 
diet  and  abstinence  from  alcohol  and  sexual  intercourse,    ifentil 
reassurance  of  the  patient  is  ver\'  necessar>^  as  to  the  facts  that  there 
will  be  for  a  day  or  two,  after  the  passage  of  the  sound,  some  ardor  and 
pain  on  urination  and  erection  and  at  times  a  little  discharge,  of  which 
all  are  the  unavoidable  outcomes  of  invasion  of  a  mucous  membrane. 
In  the  remote  aftertreatment,  the  indication  is  avoidance  of  relapse 
of  the  stricture.   The  patient  should  be  taught  that  since  the  strictureis 
fimdamentalh^  onlv  a  cicatrix,  it  cannot  ordinarilv  he  literallv  removed 
from  the  passaji:eway,  but  its  power  of  obstruction  may  be  corrected 
by  either  the  stretching  or  the  cutting.    He  should  realize  that  likeaD 
other  scars  urethral  stricture  tends  witli  age  to  dr^%  or  harden,  and 
shrivel  or  contract,  and  thus  to  reclose  or  reobstruct  the  urethis. 
When  he  understands  that  tliis  is  the  law  of  all  scar  tissue  and  therefore 
the  law  of  stricture,  he  will  regularly  report  from  one  to  four  times  a 
year  for  observation  and  tlie  correction  of  any  slight  relapse.  It  is 
probable  that  the  majority  of  strictures  are  perfectly  safe  only  when  a 
sound  is  passed  through  them  at  least  once  a  year. 

Electrolysis  of  Stricture. 

1 

I 

History.—  One  of  the  earlier  English  authorities  was  R.  M.  Lawrence* 
who,  in  1853,  said  concerning  stricture  of  the  lut^thra:    "In  tliis com- 
plaint the  electrogalvanic  current  is  an  efficacious  remedy,  and  very 
little  pain  attends  the  application.   After  the  urethra  has  been  exam'med 
with  a  common  plaster  bougie,  to  ascertain  the  exact  position  of  the 
stricture,  a  metallic  sound,  covered  with  gum-elastic,  and  hamg  a 
conical  silver  })oint,  should  be  very  gently  introduced  into  the  anterior 
part  of  the  stricture,  and  then  connected  with  the  negative  pole  of  the 
electrogalvanic  machine,  the  positive  pole  being  placed  in  the  hand 
or  elsewhere.    The  application  should  be  made  daily,  using  each  time  a 
larger  instrument,  and  allowing  the  current  to  flow  from  ten  to  twenty 
minutes,  according  to  the  feelings  of  the  patient.    Eight  or  ten  applica- 
tions have  usually  ])roved  sufficient. V 

Daily  applications  are,  of  course,  entirely  too  frequent  and  mucl 
of  the  early  condemnation  of  this  method  may  have  originated  in  thi 
error. 

His  later  statenuMit,  moreover,  that  electricity  is  of  service  in  ofc 
neglected  cases  with  thick,  gristly,  cartilaginous  mass  is  an  error.  I 
is  noticed  that  he  correctly  emj)hasized  the  application  of  the  ncgatir 

^  Application  and  Effect  of  Electricity  and  Galvanism  in  the  TreatmcDt  of  Canoerouj 
Nervous,  Rheumatic  and  other  Affections. 
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•olrantt  pole  to  the  lesion.  Later,  in  1889,  W,  H.  White'  who  is  still 
V»ked  on  as  an  autliority,  makes  tlie  following  misstatement  concerning 
strictures  of  the  urethra  and  of  the  Eustachian  tube.  "These  have 
Weu  treated  by  passing  an  appropriate  catheter  insulated  except  at 
its  poinL  This  is  connected  with  tlie  anode.  The  kathode  h  on  some 
in(UfIerent  spot,  and  a  galvanic  current  of  five  milliamperes  is  allowed 
to  flow  for  five  minutes.  We  have  not  yet  sufficient  evidence  before 
II'  to  show  whether  this  treatment  is  of  any  value,  for  while  many 
obscners  extol  it,  others  say  that  any  good  that  may  result  is  transi- 
lorj."  It  is  the  kathode  or  negative  and  not  the  anode  or  positive 
which  ahould  be  applied. 

In  l.SRS,  Brown  '  aims  to  show  conclusively  that  electricity  applied 
10  stricture  results  in  many  instances  in  additional  fibrosis,  and  that  it  is 
not  imlj'  without  benefit  but  often  injurious.  TayloH  in  1904,  reiterates 
this  position  by  stating:  "Now,  electrolysis  has  not  an  electroaffinity 
lor  (lie  stricttire-tissue,  leaving  the  mucous  membrane  unatfected,  but, 
Ml  die  contrary,  acts  upon  this  memlirane  and  deatmys  it;  and  when- 
«m  the  mucous  membrnne  lining  in  a  stricture  is  destroyed  there  is  a 
p»ffi  probability  that  the  urethra  will  be  obliterated."  He  then  goes 
w  to  describe  Fort's  electrolyser,  which  is  in  fact,  a  galvanocauterj'  of 
'f-Ty  mild  type,  and  employs  a  current  at  least  twice  as  strong  as  that 
n!ipT8<Hi  by  modem  procedures. 

The  error  then  nf  most  of  these  adverse  critics  was  either  in  using 
"ic  positive  galvanic  pole  or  anode  instead  of  the  negative  galvanic 
pok  or  kathotle  upon  the  stricture,  or  in  undue  strengtli,  duration  and 
frwiueticj'  of  application,  or  in  haste  for  penetration.  If  tissue  sub- 
stance comes  away  on  the  surface  of  the  instrument  the  positive  pole 
liwheen  used.  As  in  dilatation,  so  in  electrolysis,  gentleness,  patience, 
""i  deliWratiim  should  be  employed  and  the  latter  method  should 
not  l(e  numljered  among  the  dbapproved  methods,  but  rather  among 
theapproveil  procedures  for  tlic  properly  chosen  case. 

Selection  of  Case,^(5alvanism  or  any  other  form  of  electricity  will 
not  remove  dense  scar  tissue  and  much  of  the  adverse  criticism  of 
eWtrical  treatment  of  stricture  is  foundcfl  on  error  in  selection  of  the 
case  and  on  imj)roper  adaptation  of  the  method.    Galvanism  is  advis- 
able only  in  open  awl  close  strictures  which  are  safely  passable  without 
filiform  guides,  but  when  tortuosity  and  dense  infiltration  are  present 
other  methods  are  preferretl.     \Vhere  dilatation  is  painful  galvanic 
electrolysis  may  be  substituted  with  equally  good  results  and  without 
the  pain,  and  where  there  is  a  tendency  toward  spasm  and  great 
frritation,  the  new  current  of  d'Arsonval  is  advisable.    The  galvanic 
negntive  pole  only  must  be  applied  tO'the  stricture,  as  a  rule  preferably 
with  a  silver  or  zinc  electrode  and  the  positive  pole,  instead  of  being 
the  usual  small  sponge  contact,  an  Inch  or  two  in  diameter,  should  be 

I  A  Tost-hook  on  Gencml  The rapou tics.  p.  202. 

■  Jour,  of  Cuton.  and  Genito-uiiDary  Diseases,  ISSS.  vi,  244. 

I  A  PmetJeBl  Trenlise  oa  Qenito-uriniuy  md  Veneieal  DiseiMea  nad  Sypbilin,  3d  ed. , 
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nearly  a  square  foot,  in  area  twelve  by  eight  inches,  well  moistened  with 
warm  water  and  held  against  the  abdomen  by  a  soft  bag  of  gravel  so 
as  to  insure  complete  contact  of  it  as  the  indifferent  electrode. 

Instruments  and  Supplies  must  include  a  reliable  source  of  galvankn 
or  d'Arsonval  current,  from  either  battery  or  w^all  machine  connected 
with  the  street. current,  with  suitable  controls  and  a  reliable  miffi- 
amperemeter  in  circuit  with  the  patient  and  cables,  a  large  pad  eleo- 
trode  twelve  by  eight  inches,  a  soft  sandbag,  assortment  of  insulated 
electrodes  in  the  form  of  bougies-a-boule,  straight  and  curved  sounds, 
and  the  like,  a  urethroscopic  outfit  of  tubes,  applicators  and  solutions, 
such  as  tincture  of  iodin,  nitrate  of  silver,  chlorid  of  zinc  in  1,  5, 10, 
25  and  50  per  cent,  waterj^  solution,  aromatic  sulphuric  acid  and  their 
type.   Local  anesthetics  are,  as  a  rule,  imnecessarj^  but  may  be  included   . 
in  this  list  if  desired  and  applied  either  directly  to  the  part  or  by   | 
injection  wnth  a  syringe,  and  none  is  better  than  5  per  cent,  alypin  in 
boroglyceride  or  Irish  moss  jelly,  which  will  serv-e  as  lubricant  also. 

Teclmic  of  Galvanic  Electroljrsis. — In  type  galvanism  is  bipolar. 
The  patient  is  placed  on  a  urological  table  covered  with  insulating 
cushions  on  his  back,  in  position  exactly  as  for  dilatation,  and  the  large 
indifferent  positive  electrode  is  moistened  >^ath  w^arm  w^ater  and  com- 
fortably fitted  to  the  abdomen  under  the  bag  of  gravel  and  then  con- 
nected with  the  positive  pole  of  the  galvanic  apparatus.  The  negative 
electrode  also  connected  is  passed,  dowTi  to  the  face  of  the  stricture 
if  a  bougie-a-boule,  or  just  through  the  stricture  if  a  sound,  so  that  the 
band  is  felt  to  lie  over  the  metal  tip.  The  current  is  now  turned  on  in 
strength  of  from  three  to  five  milliamperes,  but  7io  viore,  and  is  allowed 
to  remain  on  for  from  three  to  eight  minutes  but  iw  longer.  As  a  rule, 
the  bougie-a-boule  or  sound  which  previously  had  hesitated  to  pass 
will  within  this  interval  slip  painlessly  by  the  band  and  may  then  be 
withdrawn,  and  obviously  that  size  of  electrode  must  be  selected 
which  might  be  used  as  a  dilator  if  the  latter  were  the  intended  method 
for  the  given  case.  In  other  words,  it  should  not  be  expected  that  an 
instrument  many  sizes  larger  than  the  known  caliber  of  the  stricture 
may  wisely  be  passed  by  electrolysis  any  more  than  by  dilatation. 
After  the  instrument  has  glided  through  the  stricture  the  current 
should  be  turned  off  before  withdraw^al,  other^dse  irritation  of  the 
canal  may  ensue  by  having  the  current  on  as  the  instrument  passes 
out  of  the  canal. 

The  repetition  of  treatment  is  about  the  same  as  that  for  dilatation 
determined  largely  by  the  behavior  of  the  stricture: — not  oftenerthan 
once  in  three,  seven  or  ten  days,  so  that  the  mucosa  will  have  abundant 
opportunity  to  gain  by  each  treatment  and  not  to  be  irritated  by  undue 
frequency  and  activity  of  application. 

Newman,^  in  1890,  has  probably  produced  the  most  careful  paper 
on  this  subject,  from  which  the  following  essentials  are  adapted  by 
abbreviation  of  his  *'  Recapitulation  of  Rules:"  A  good  battery  or  other 

1  Twenty  Years'  Retrospect  in  the  Treatment  of  Urethral  Strictures  by  Electrolyitti 
with  Demonstrations. 
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itant  source  of  current,  a  suitable  milliamperemeter,  a  large  posi- 
indifferent  pole  electrode,  a  selection  of  the  four  varieties  of  nega- 

I  electrode,  preferably  with  short  curves,  immersion  of  the  battery 
tes  in  the  electrofluid  before  turning  on  the  current  which  must 
in  and  end  at  zero,  knowledge  of  the  susceptibility  of  the  patient 
the  current,  weak  currents,  of  from  2 J  to  5  milliamperes  as  extremes 
i  regulated  to  the  work  done,  long  intervals  at  least  a  week,  applica- 
ns  for  from  five  to  twenty  minutes,  recumbent  posture,  no  anesthetics, 

force,  no  hemorrhage,  never  two  electrodes  in  succession  at  one 
'atment,  no  pain  during  treatment,  and  no  treatment  during  acute 
d  subacute  inflammation,  no  nonconducting  lubricants,  ^and  by 
oice  bougies  three  sizes  larger  than  the  caliber  of  the  stricture. 
Technic  of  d'Arsonval  Electrolysis. — This  current  is  a  unipolar,  and 
is  chosen  for  strictures  accompanied  by  much  pain  and  spasm  in 
lich  the  element  of  relaxation  becomes  important.    The  patient  lies 

a  d'Arsonval  couch,  or  autocondensation  couch,  in  the  dorsal 
sition,  and  the  source  of  the  current  is  a  special  high-frequency 
ichine  from  which  the  d'Arsonval  current  may  be  derived,  which  is 
alternating  type.  The  strength  of  current  is  on  an  average  100 
Uiamperes  for  strictures  in  general.    The  size  of  the  electrode  should 

as  in  galvanic  electrolysis,  not  more  than  two  or  three  sizes  of  the 
?nch  scale  larger  than  the  caliber  of  the  stricture  and,  as  in  the  latter 
ctrical  treatment,  the  application  is  made  until  yielding  appears, 
t  without  traumatism,  bleeding,  pain  or  cauterization  in  even 
all  degree  and  without  the  presence  of  acute  or  subacute  inflamma- 
D.  The  insulation  of  the  electrodes  must  be  verA'  heavy  otherwise 
s  high  tension-current  will  short  circuit  and  no  goxl  come.    It  is 

II  to  have  a  set  of  instruments  properly  insulated  for  the  d'Arsonval 
atment  and  to  employ  this  same  set  for  the  galvanic  current  as 
vision  may  arise. 

rhiosinamine  in  10  per  cent,  solution  and  in  15  minim  doses  has  been 
fMnmended,  hypodermatically  administered  at  each  visit  in  associa- 
n  with  the  electrolysis,  or  fibrolysin  which  is  salicylate  of  tliiosina- 
ne,  may  be  used  in  the  same  manner.  Both  are  regarded  as  aids  in 
'  absorption  of  newly  formed  fibrous  tissue,  but  not  of  hard  scar 
iue. 

Iftortreatment  of  Electrolysis  of  Stricture. — Immediate  further  atten- 
n  is  so  far  as  dressing  is  concerned  nothing,  but  it  is  well  to  combine 
h  each  application  urethroscopic  treatment  of  the  zone  behind  the 
icture,  exactly  as  has  been  recommended  in  dilatation.  That  is  to 
>\  as  soon  as  the  lumen  of  the  stricture  is  sufficiently  open  to  permit 
ise  applications  they  should  be  begun  and  that  solution  chosen 
lich  seems  best  for  the  condition  displayed.  lodin  is  a  good  antiseptic, 
^T  and  zinc  are  stimulating,  astringent,  antiseptic  and  with  judg- 
int  mildly  caustic,  and  aromatic  sulphuric  acid  seems  particularly 
Ipful  to  suppurating  mucosa.  Urinarv  antiseptics  may  wisely  be 
ninistered  during  the  active  course,  and  later  during  each  instrumen- 
ion. 
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Remote  Aftertreatment — ^The  final  treatment  is  exactly  that  for  dila- 
tation and  consists  in  the  passing  of  sounds  from  one  to  several  times 
each  year  as  insurance  against  relapse.  The  end-result  is  that  of 
dilatation  with  the  added  advantage  that  in  painful  irritable  lesions 
which  might  require  incision  and  bed  care  this  more  conservative 
plan  may  be  followed  with  the  gain  of  painlessness  and  safety  and 
of  the  added  destniction  of  organisms  within  the  tissue  by  the  current 
itself  throughout  the  treatment. 


^        OPERATIVE  TREATMENT  OF  STRICTURE. 

Approved  Procedures. 

Approved  procedures  have  already  been  stated  as  dilating  Wt^ 
throtomy,  internal  urethrotomy,  combined  external  and  internal  wA 
throtomy  and  excision,  while  the  disapproved  operations  have  bwl 
both  mentioned  and  dismissed  with  the  basis  of  their  condemnatlQBflil 
page  363.  The  general  application  of  operative  treatment 
with  nonoperative  measures  has  also  already  been  sufficiently 
on  page  3(*)3. 

Internal  ITrethrotomy. 

Varieties. — There  are  two  classes  of  operation:  those  of  the 
called  meatotomy,  and  those  of  the  anterior  and  posterior 
called  internal  urethrotomy,  without  distinction  as  to  the  point  rf' 
canal  involved. 

Meatotomy. 

Instruments  and  Supplies  include  a  hyperdermatic  s^Tinge,  ooai 
other  local  an(\stlietic  solution,  blunt-point,  straight-blade  iMtflVJij 
bougios-a-boule,  even  numbers  24-34  F.,  and  straight  soundSi 
sizes  24  to  34  Fr.,  cotton,  gauze,  scissors  and  probe.  The 
is  local  and  produced  either  by  injecting  weak  cocain  solution  into 
site  of  tlu*  incision,  or  by  inserting  a  wick  of  gauze  or  cotton  with 
probe  into  the  meatus  for  an  inch,  and  then  impregnating  this 
the  anesthetic  solution  and  allowing  it  to  remain  five  or  ten  minul 
The  incision  is  in  the  midline  along  the  floor  in  the  normal  meatus, 
along  the  roof  also  when  there  is  anatomical  defect  in  the  form  d 
re<lu])lieation  of  the  canal,  which  may  be  a  dimple,  a  blind  pDUch  orl 
canal  or  a  diaphragm  and  must  be  exj)lored  by  the  probe  for  its  limi 
l>efore  oj)eration.  The  de])th  of  the  incision  enlarges  the  meatus  upt 
28  to  34  Fr.  according  to  the  diameter  of  the  urethra  in  the  proximt 
canal,  determined  with  tin*  bougie-a-boule  after  the  preliminary  open 
ing  of  the  stricture.  It  should  be  about  two  sizes  larger  than  the  fim 
diameter  required  because  contraction  always  occurs  to  about  thi 
limit  and  it  should  ne\'er  be  extended  to  involve  the  floor  of  the  urethi) 
through  the  skin,  as  one  occasionally  sees,  constituting  a  veritaU 
postoperative  balanic  hyj)ospadias.    The  extent  of  the  incision  aloo 
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^thra  must  relieve  the  constriction  at  the  meatus  and  at  the 

al  limit  of  the  fossa  navicularis  whose  diameter  usually  dupli- 

hat  of  the  meatus. 

sounds  are  of  value  in  this  determination,  because  sometimes  a 

-fi-boule  will  seem  to  show  a  constriction  where  none  exists  to 

md  and  it  is  well  to  use  both  to  recognize  a  narrowing  back  of 

sa  na^'icularis  before  procee<ling  with  definite  extension  of  the 

i  through  it. 

dressing  is  conveniently  a  small  strip  of  the  selvage  edge  of 

free  from  ravel,  tucked  into  the  depth  of  the  wound  with  the 

ind  kept  iii  place  h\-  cutting  it  off  quite  close  to  the  glans  and  by 


110. — Sup[ilic9  for  rucatotoiiiy.      From  loft  to  riglit  nre  ahown  local  a 

inge,  bliml-poiDt,  straighb-blade  lii-itoiirj'.  mctul  biiugio-^boule,  straight  suund, 

and  gaiue  swabs,  forceps,  probe,  sflvnge^edne  Rnuic  drain  niid  acisson. 

ing  the  patient  to  seize  the  meatus  from  below  while  urinating. 
ol  iodid  or  bismuth  subgallate  powder  may  be  sprinkled  upon 
I  and  gauze  before  this  dressing,  a  loose  external  gauze  dressing 
its  any  ooze  of  blood  from  soiling  the  underclothing  and  after  a 
out's  rest  for  cessation  of  hemorrhage  the  patient  goes  home. 
:  aftertreatment  is  comprised  of  renewals  of  the  gauze,  the  first 
if  which  usually  comes  away  on  the  third  day  and  of  the  passing 
nds  up  to  a  number  or  two  less  than  the  size  of  the  original  cut 
'er  to  prevent  the  wound  from  collapsing  and  healuig,  and  to 
■1  it  to  cover  in  from  the  sides  with  epithelium.  The  end  result  is  a 
of  neariy  uniform  diameter  from  the  penoscrotal  juncture  toi- 
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ward,  so  that  the  treatment  of  the  deeper  canal  may  proceed  with 
convenience  and  thoroughness.  The  patient  should  be  iiiformerl  that 
his  stream  will  be  ribbonlike  and  possibly  spattering,  through  the  free 
outlet. 

Internal  Urethrotomy. 

Synonym  and  Definition. — Internal  incision  of  the  urethra. 

Instruments  and  Supplies  should  include  those  for  nieatotomy,  as 
this  is  almost  always  necessary,  ancj  add  tlie  following:  one  cone  point 
urethral  syringe,  5  i>er  cent,  alypiii  or  other  local  anesthetic  in  boro- 
glycerid  or  Irish  moss  jelly,  lubricants  of  the  same  substances,  hall 
soiuids  and  standard  sounds  even  sizes  up  to  32  Fr.,  Otis  urethro- 
tome with  straight  and  curved  tuimeled  points,  curved  and«stni{ght 
Maisonneuve  urethrotome  with  tlie  three  knives  of  the  authol'  cutting 
to  22,  2(5  and  30  PV.  diameter,  filiform  guides,  urethroscope  with  lamp 
and  knife,  assortment  of  catheters,  bladder  syringe  150  c.c.  capaci^', 
weak  silver  nitrate  or  otlier  antisei)tic  solutions  and  applicators,  card- 
board splints,  adhesive  plaster,  sterile  cotton  and  gauze  dressings  and 
gauze  bandages. 

Type  of  Case. — The  operation  is  applicable  for  close  strictures  whidi 
admit  the  Otis  urethrotome  (10  Fr.  diameter)  or  the  staff  erf  the 
Maisonneuve  urethrotome  (7  Fr.  diameter).  Simple  threadlike 
transverse  strictures  may  be  located  with  and  divided  throu^  the 
urethroscope  tube. 

Preparation  of  Patient  and  Preliminaries  are  the  same  as  for  any  other 
urethral  operation,  and  the  anesthesia  may  be  local  in  moderate  cases 
with  one  or  two  strictures,  or  general  in  marked  cases  requiring  deep 
extensive  incision  of  one  or  more  dense  strictures.     A  preliminar}' 
meatotomy  is  in  most  cases  advisable  in  order  to  permit  proper  cali- 
bration of  the  urethra  during  the  procedure.     The  site  of  intenttl 
urethrotomy  is  always  dorsal  in  the  midline,  in  depth  dividii^  all  the 
bands  of  the  stricture,  and  in  extent  interesting  the  infiltrated  «mes 
distal  and  proximal  to  the  contraction,  so  as  to  relieve  tendency'  to 
relapse  from  these  annexa.    The  localization  and  calibration  of  the 
strictures  is  done  with  the  ball  sound,  beginning  with  the  largest,  which 
will  pass  the  distill  urethra  easily  with  or  without  the  meatotomy,  and 
which  will  thus  lodge  on  the  face  of  the  first  stricture.    The  penis  is  now 
allowed  to  resume  semiflaccid  state  and  the  distance  of  this  stricture 
from  the  meatus  is  laid  oil'  on  the  measure  and  recorded.   Each  stricture 
proximal  to  the  first  is  measured  in  the  same  mamier  and  all  the  Ai^ 
tances  are  recorded  on  the  shaft  of  the  Otis  urethrotome  by  placing  an 
elastic  band  for  each  stricture  at  the  reqiured  points,  startmg  with  the 
full  exposure  of  the  knife  and  allow^ng  a  half-inch  in  addition  for 
division  of  the  i)roxunal  ainiexa.    The  more  modem  urethrotomes  have 
inch-  and  half-inch  subdivisions  on  the  shaft  for  this  purpose,  while 
the  MaLsonneuve  shaft  requires  neither  elastic  nor  scale  l>ecause  the 
division  of  the  stricture  by  this  method  is  from  before  backward  and 
thus  strictly  localized  to  the  cicatrix. 


OPERATIVE  TREATMENT  OF  STRICTURE  391 

VarietieB. — Anterior  and  posterior  internal  urethrotomy  by  the 
methods  of  Otis  and  Maisonneuve  and  the  urethroscope  are  recognized. 
Dilating  urethrotomy  is  a  variety  of  the  standard  operation  in  which 
the  element  of  tension  or  dilation  of  the  mucosa  is  largely  exaggerated 
until  di^Tilsion  is  present.  This  introduces  all  the  objections  of  rapid 
dilatation  or  di\-ulsion  of  stricture  and  for  this  reason  this  step  is  no 
longer  approved.     With  its  omission  dilating  urethrotomy  is  synony- 


FlO.  111. — Supplies  forinfcrnnl  uruthrotoiiij-  and  urethroNCO]>it!  inuiriial  umttirotoray. 
Frota  left  to  right  are  shown  for  internal  urethrotomy  ayriiiKP  and  nneathotic  with 
C&theter  for  Blling  Iho  bladder  and  urotlira,  author's  model  of  curvmi  and  straight 
MsiBonoeuve  urethrolome  with  knire,  Otia  urcthrutomo  with  knife,  metal  bougie-^bouJa, 
stisiKhC  sound,  author's  irriKatinR  curved  sound,  whaJobone  filiform  guide,  and  Janet- 
Prank  Byrinee.  For  urethroecopio  internal  urethrotomy,  the  Chetwood  urethroscope 
And  lamp  and  long,  aharp-poiated  knife  are  to  the  left  of  the  Janet-Frank  Byiinge. 

mous  with  the  method  invohed  in  the  use  of  the  Otis  urethrotome,  to 
be  described  below,  which  aims  to  divide  all  the  bands  of  the  stricture. 
Anterior  Intemal  Urethrotomy. — Otis's  Internal  Urethrotomr. —  Type 
of  Case. — ^The  Otis  Internal  urethrotomy  is  available  for  anterior  and 
posterior  cases  with  preference  for  the  former,  as  complications  so  often 
occur  with  the  posterior  strictures.  The  technic  of  passing  the  shaft 
for  anterior  urethrotomy  is  exactly  that  of  the  straight  sound  and  the 
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groove  of  the  knife  is  held  strictly  in  the  middle  line  of  the  penis  whii 
is  allowed  to  assume  the  semiflaccid  position  as  soon  as  ^e  point 
the  distal  stricture  is  reached.  The  dilating  jaw  is  now  opened  uni 
the  dial  indicates  about  two  sizes  larger  than  tJiat  shown  by  the  largR 


y^jM 


FlO.  112.— Author's  Maiaonncuvc  iiiatrunitut.  3tfaight  and  curved  aUHs  (^-J 
with  olive  tunneled  tips  carryinR  2i  inch  whalebone  TJiform  guides,  which  pou  baclora 
through  a  cansl  in  a  lone-levor  liiindlc,  which  beiiis  opposite  the  groove  protocta  I 
fingerB  from  Hccidental  wounds.     C,  D,  E,  are  30,  26  and  24  Frenoh  knives. 

bougie-&-boule  accepted  by  tlie  distal  urethra  which  usually  plac 
under  full  tension  all  the  stricture  bands,  which  are  then  divided  1 
pulling  the  knife  fonvard  from  an  inch  to  an  inch  and  a  half  ai 
retiring  it  to  its  socket.  The  second  and  subsequent  strictures  a 
divided  in  exactly  the  same  procedure,  removing  each  elastic  ba 
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with  the  progress  made  until  finally  all  have  been  divided.  Sounds 
w  now  passed  to  establish  the  full  hunen  of  the  urethra  into  the 
bWderand,  as  in  meatotomy,  about  two  sizes  larger  than  the  end  result 
deaireil  in  allowance  for  contracture.  Bnugies-a-boule  are  also  used  to 
(leti'ct  undivided  bands  which  would  indicate  measurement  of  their 
fn'sitiiiii  and  division  by  the  same  method. 

H&isoimeave's  Internal  Urethrotomy. —  Type  of  Case.— The  Maison- 
wuve  iatemal  urethrotomy  is  applicable  for  anterior  and  posterior 
sfrictiires  with  the  same  warning  of  danger  in  deep-seated  lesions.  The 
filiform  guide  must  be  passed  and  the  shaft  of  the  instrument  threaded 
over  this  by  the  technic  described  for  the  dilatation  of  stricture  with 
tiinneW  and  grooved  soimds.  The  modern  instrument  has  the  tunnel 
opposite  the  groove  of  the  knife  so  that  as  far  as  possible  the  filiform 
will  not  l»e  cut.  With  the  f>eni3  on  the  -stretch  and  the  grno\e  in  the 
niddlr  line,  tlie  knife  is  entered  and  slid  very  slowly  down  the  urethra 
so  as  not  to  fold  and  cut  the  mucosa  before  the  stricture  is  encoimtercd, 
whicli  is  dividefl  b.v  steady  pushing  of  the  blade  throligh  the  mass. 
Each  stricture  is  treated  in  the  same  manner  as  readied  until  all  have 
been  divided.  The  author  adopts  three  blades.  22.  26  and  30  Fr.  on 
the  lja.sis  that  the  average  membranous  urethra  is  27  Fr.,  and  is  advis- 
olly  nat  artificially  increased  in  size.  If  anterior  urethrotomy  alone  is 
desired  the  shaft  of  the  instrument  is  held  \'ertical  to  the  table  and  the 
snifp  passed  until  the  base  of  the  cur\'e  is  reached,  which  in  this  posi- 
tinn  will  ordinarily  be  in  the  deep  urethra  but  not  the  bladder.  If  a 
postcridr  urethrotomy  is  also  required,  the  blade  is  advanced  until 
^toppH  by  the  groove  in  the  instrument  which  is  usually  just  outside 
ilie  ^biiicter  of  the  bladder  which  should  in  no  case  be  divided.  Hav- 
'ug  incised  all  the  strictures  with  the  proper  size  of  blade  selected  in 
"Wirdaiiee  with  the  measurements  with  the  bougie-S-boule,  the  knife 
IS  slowly  withdrawn  and  followed  by  the  shaft  and  filiform.  "Sawing 
Wk  and  forth"  with  the  knife  is  proliibited  by  respect  for  the  mucosa, 
""t  is  sometimes  seen  in  the  hands  of  general  surgeons.  The  passing 
"'  Sounds  and  bougies-fi-boule  is  the  next  step  exactly  as  in  the  Otis 
'nethod. 

^osteiioi  Internal  Urethrotomy. — Limitations  and  DanKsrs. — Pas- 
*eri„^  internal  urethrotomy  is  undertaken  with  caution  on  account  of 
^*'  frequency  of  infection  and  complications  in  these  lesions,  the  diffi- 
^'*jt^V  of  drainage,  and  the  facility  and  rapiditj'  of  absorption. 

^lie  presence  of  the  filiform  guide  is  essential  and  the  Maisonneuve 
Pn-femble  to  the  Otis  method  because  its  shaft  duplicates  the  form 
till-  standard  sound  and  is  more  manageable  than  that  of  the  Otis 
^'^riiment  in  the  deep  urethra,  which  has  the  difficulties  of  all  straight 
^^  '*trijment.s  in  this  region.  In  all  severe  strictures  of  the  posterior 
_J^-tlira    therefore  onlv  the  external   urethrotomv   is  indicated  and 

^retbroscopic  Internal  Urethrotomy. — Selection  of  Case  assigns  this 
"^t_hod  only  to  threiidlike  strictures  of  the  anterior  urethra  i 
tmnsversely  placed. 


or 
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Instruments  and  Supplies  add  to  those  of  the  foregoing  procedures  onl.v 
a  set  of  open-end  urethroscopes  of  the  Chetwood  type,  lamps,  source 
of  illumination  and  its  control,  and  an  assortment  of  urethroscopic 
knives  and  applicators,  if  the  incision  method  is  adopted,  and  the 
Buerger  operation  urethrocystoscope,  high-frequency  cable,  and  hi^h- 
frequency  transformer  and  switchboard  if  the  fulguration  method  is 
preferred.  The  preparation  of  the  patient  is  that  for  any  standard 
urethral  procedure  and  the  anesthesia  is  almost  invariably  local. 

Technic  by  Incision  places  the  patient  in  the  moderate  lithotomy 
posture  and  the  urethroscope  is  passed  in  the  standard  manner  down 
to  the  face  of  the  stricture  whose  caliber  has  previously  been  carefuDy 
measured,  using  a  tube  if  possible  which  wuU  not  pass  the  band  so  that 
the  latter  is  stretched  across  the  lumen.    The  knife  is  now  taken  and 
the  band  divided  by  transfixion,  from  base  to  free  border,  and  then 
sounds  are  passed  in  order  to  open  this  little  cut  to  the  full  diameter 
of  the  canal.    The  disadvantages  are  uncertainty  as  to  division  of  all 
the  fibers  of  both  stricture  and  its  annexa  and  consequent  likelihood  of 
relapse. 

Technic  by  High-frequency  Current  of  Oudin. — This  involves  the  same 
prelimhiaries  but  includes  i)assage  of  the  operation  urethrocj'stoscope 
through  the  stricture  and  withdrawal  until  the  band  crosses  the  field 
near  the  point  of  the  cable,  which  is  advanced  until  it  touches  the 
obstruction  near  the  base.  The  current  is  now  turned  on  with  a  spark 
gap  of  J  to  J  inch,  and  the  switch  half-oi)en  on  the  controller  and  appW 
until  the  mucous  membrane  is  thoroughly  blanched  of  all  circulation. 
The  point  of  application  is  now  moved  outwanl  until  from  base  to 
border  the  band  is  cauterized  throughout  its  deptli.  Sounds  arcnov 
passed  in  ordeT  to  si^read  open  the  cauterized  zone  thus  produced  ift 
the  stricture  and  thereby  to  remove  all  obstruction.  Small  bands  may 
be  wholly  removed  by  this  procedure.  The  disadvantages  erf  this 
methoil  are  likelihood  of  cauterizing  beyond  the  base  of  the  stricture 
into  the  urethral  wall  and  producing  a  more  extensive  infiltration  than 
the  stricture  itself.  With  caution  and  judgment  it  is  an  almost  painless 
highly  efficient  proaulure  and  not  followed  by  hemorrhage. 

Aftertreatmeni  of  Internal  Urethrotomy. — Immediate  methods  must 
comprise  flushing  of  the  urethra  with  the  soft  catheter  and  syringe 
and  1  in  21)00  silver  nitrate  solutions  at  105  to  110°  F.  which  mavalso 
be  used  in  the  bladder  if  it  has  been  entered,  as  a  means  of  asepsis  and 
hemostasis.     The  dressing  is  with  cardboard  splints   and  adhesive 
plaster  with  pressure  sufficient  to  stop  bleeding  but  insufficient  to 
obstruct  urination  or  circulation,  as  either  or  both  w^ill  induce  conges- 
tion, edema  and  secondary  hemorrhage.   The  meatotomy,  if  perfonned, 
is  dressed  as  just  described.    The  remote  aftertreatment  is  tlie  matter 
of  passing  sounds  exactly  as  noted  under  dilatation  and  tliroughout 
the  aftertreatment  urinary  antiseptics  hkd  best  be  administered  f(»r  a 
brief  jieriod  in  association  with  each  instrumentation,  and  especially 
while  in  bed  just  after  the  operation. 

The  immediate  aftertreatment  of  both  the  incision  and  fulguration 
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methods  with  the  urethroscope  is  about  the  same  as  that  for  meatotomy 
and  internal  urethrotomy,  and  consists  of  the  passing  of  sounds  in 
order  to  make  the  divided  mucosa  close  in  from  the  sides  with  epithe- 
lium as  a  new  surface,  leaving  the  band  divided  into  two  little  tabs 
which  do  not  obstruct  and  usually  atrophy  as  the  end  result  in  many 
cases.  The  same  rule  for  the  remote  aftertreatment  of  all  stricture 
cases  applies  and  requires  the^  passing  of  sounds  every  few  months 
as  preventive  of  relapse. 


Fio.  113.— iDStrumetils  for  estfrlinl  urethrotomy  wLUi  a  guide.  From  above  down- 
ward  at  tbe  lop  are  the  standard  pi^ritieul  tube  and  elbow  cixtlictcr  fur  droinnge  and  irri- 
gation: the  author's  Btandard  double  taper  iirignting  sound  with  obturator  in  nCu; 
and  at  the  bottom  the  author's  Btandnrd  tunneled  and  grooved  sound  with  obturator 
in  the  cwui  and  with  a  long  whalebone  filiform  R^iide  through  the  tunnel  and  a  sharp 
point  and  a  blunt  point  small  retractor.  From  left  to  right  in  tbe  middle  of  the  lijiUTe 
•re  scalpel,  sbarp  and  blunt  point  Btruight  blade  bistouries,  artery  clamp,  sdssors  curved 
on  tfae  flat,  IJimture,  long  forceps,  needle  bolder,  assorted  needles  with  a  suture  in  one 
DSedle  and  a  curve  crooved  director. 

External  Urethiotom;. 

SyaoD^Bis. — Perineal  section,  perineal  cystotomy,  combined  internal 
and  external  urethrotomy  and  urethrotomy  with  drainage. 

Selection  of  Case. — In  addition  to  the  principles  in  the  early  part 
of  this  chapter  for  the  choice  of  the  various  treatments  of  stricture  the 
following  details  apply  for  this  operation.  External  urethrotomy  is 
available  for  stricture  impassable  Oi'  passable  only  to  filiform,  or  ^o 
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by  spasm  at  the  neck  of  the  bladder,  or  the  bottle  segment  may  be 
folded  or  twisted  by  the  patient's  limbs  or  bed-clothing.  The  glass 
connecting  link  or  any  part  of  the  tube  may  be  clogged  with  umary 
sediment  and  pus.  In  prevention  thick-walled  tubes  carefuDy  pro- 
tected from  pressure  and  cleansed  at  least  ever>'  day  are  to  be  employed 
and  watched  at  regular  intervals. 

With  oozing  absent  and  drainage  of  urine  established,  instruction 
of  the  patient  requires  his  comprehension  that  the  tube  behaves  like 
a  foreign  body,  slightly  irritating  the  bladder  and  exciting  the  desire 
to  urinate,  both  duly  decreaseii  l)y  quiet  in  bed  and  control  of  vesical 
activity  which  otherwise  first  increases  distress  and  hemorrhage  and 
then  decreases  drainage  of  urine.  Feeling  of  distention  of  the  bladder 
is  to  be  reported  by  the  patient,  verified  by  percussion  above  the 
s\Tiiphysis  by  the  surgt^n,  and  relieved  by  adjustment  and  irrigation 
of  the  tube  just  described.  Sedatives  in  the  form  of  a  small  dose  of 
mor]3hin  by  the  needle,  or  an. opium  suppository  in  the  rectum witi 
its  stretched  sphincter,  are  often  required  during  tlie  first  hour  or  tw. 

The  renewal  of  the  original  dressing  is  not  necessary  for  several  days 
unless  it  becomes  contaminated  with  decomposed  urine,  whenit  Aould 
be  taken  down  as  far  as  the  gauze  drains  and  thereafter  built  up  vmI 
supported  in  the  original  manner.    The  perineal  tube  is  left  in  ^ 
for  from  three  to  seven  days  with  irrigation  of  the  bladder  at  fcast 
daily  for  the  longer  residence  and  the  administration  of  suitable  urini? 
antiseptics.     Gauze  packing  for  bleeding  should  remain  undJUp* 
until  quite  loose  in  the  wound,  as  disturbance  will  reexcite  hemorA«P» 
otherwise  the  gauze  should  be  refreshed  every  day.     If  an  intefDil 
urethrotomy  has  been  done  in  the  anterior  urethra  or  if  discharp 
appears  at  the  meatus,  irrigation  of  the  canal  with  a  hand  syringe  frofl* 
meatus  to  woimd  should  be  undertaken  and  if  it  is  desirable  to  lea^ 
the  perineal  tube  in  for  nearly  a  week,  straight  anterior  urethral  souinb 
may  be  passed  at  least  once  down  to  the  tube  on  or  about  the  fiftn 
day.    When  the  drainage  tube  and  gauze  packing  are  removed,  ^ 
anterior  urethra  and  the  wound  should  be  washed  Anth  weak  sil^'*' 
nitrate  solution  (1  in  5000  to  1  in  2000),  and  the  bladder  also,  if  Aei« 
has  been  cystitis.   The  open  wound  is  then  treated  on  surgical  princip^ 
with  gauze  drains  saturated  in  balsam  of  Peru,  or  castor  oil  and  balsafl* 
of  Peru  in  equal  parts,  or  red  wash  consisting  of  2  percent,  zincsulph*^ 
and  tincture  of  lavender  in  water.    The  writer's  standard  or  B6ni<P 
irrigating  sound  one  or  two  sizes  smaller  than  the  largest  used  attb* 
operation  should  be  ]^assed  from  meatus  to  bladder  when  the  tube  ^ 
removed  and  thereafter  at  regular  intervals  slowly  increasing,  suchj^ 
five,  seven,  ten,  fourteen  an^l  thirty  days.    A  perineal  pad  of  steruf 
gauze  and  a  good  T-binder  are  employed  while  the  wound  in  thep^ 
neum  is  closing,  through  which  the  patient  will  urinate  in  deqreastf^ 
quantities  until  final  closure,  while  the  urethra  becomes  more  and  U*^^ 
the  normal  and  then  the  final  outlet.    The  patient  should  sit  ^ 
woman  does  to  urinate  until  the  wound  is  closed,  to  avoid  accid^ 
to  his  clothing,  or  hold  a  pus  basm  between  his  thighs  into  which  t^ 
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(  are  received.  If  there  has  been  great  granulation  tissue 
the  stricture,  as  shown  by  the  deep  field,  then  instillations  of 
ilver  nitrate  solution  with  the  Bangs  syringe  sound,  using  the 
ize  of  nozzle  as  would  be  employed  for  the  irrigating  sound, 
be  adopted  about  once  in  five  days  in  frequency  and  from  1  in 
I  I  in  1000  silver  nitrate  solution  in  strength. 
9t0  Aftertreatmeut  is  the  same  as  tliat  necessary*  in  any  other 
ent  of  stricture  and  has  been  described  under  the  dilatation 
).  The  most  important  details  are  attention  to  the  chronic 
tis  underlying  the  stricture,  remaining  after  the  obstruction 
latter  has  been  divided,  and  leading  to  a  relapse  rapidly  unless 
nefited  or  cured,  and  the  passage  of  irrigating  sounds  at  several 
■  Intervab  each  year,  determined  by  the  tendency  of  the  stricture 
m,  which  b  various  from  case  to  case.  The  end  result  of  external 
>tcnny  is  uniformly  gotx]  if  tln're  are  no  complications  or  false 


14. — PedereeD  modification  of  the  Wbeclhouse  Ruidc,  ehowins  at  the  bottom  ths 
Q  the  tip  of  the  instrument  fur  the  reception  of  the  knife  blade  and  at  the  top 
e  of  the  prominence  of  the  U\i  with  the  shaft  nnd  the  tunnel  and  groove  of  tha 


es,  and  if  the  fibrosis  has  been  fully  divided  along  both  the  floor 
e  roof  of  the  canal  and  if  suitable  aftercare,  both  immediate  and 
;,  are  applied.  In  subjects  of  compromised  kidneys,  such  as 
ced  nephritis  of  pyelonephritis,  the  operation  is  one  of  severity 
anger  with  which  the  family  of  the  patient  must  be  fully 
nted. 

inul  Uietlirotomy  without  a  Guide. — VarietieB. — The  recognized 
are  the  Wheelhouse  operation,  suprapubic  cystotomy  with 
rade  sounding  of  the  urethra  and  Sinclair's  method.  Both  the 
ds  of  ^Mieelhouse  and  Sinclair  in  certain  circumstances  might 
isidered  as  external  urethrotomy  with  a  guide,  inasmuch  as  the 
xine  filiform  guide  may  in  such  cases  be  employed, 
ction  of  Case  respects  those  strictures  suitable  for  external  ure- 
my  in  which  only  the  filiform  guide  is  accepted  or  no  guide  at  all. 
mul  Urethrotomy  of  Wbeeltaonse. — Instruments  and  Supplies 
ate  those  of  external  urethrotomy  with  a  guide  and  include  the 
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Wheelhouse  staff,  which  is  a  straight  instrument,  grooved  throughout 
its  shaft,  tunneled  for  a  half-inch  at  its  tip,  which  has  a  distinct  pro- 
jection at  right  angles  to  the  shaft  at  the  front  surface  of  the  tip.  The 
diameter  of  the  tip  in  the  standard  instrument  including  this  ppojectia 
is  usually  24  Fr.,  which  is  taken  on  the  ground  that  it  is  suflSdently 
small  to  enter  practically  every  urethra  and  large  enough  to  make  the 
projection  very  prominent  within  the  urethra  at  the  face  of  the  stiiy 
ture.  The  author  has  modified  this  instrument  by  cutting  a  groove 
deeply  into  the  projection  so  that  the  knife  readily  engages  in  it  in  the 
middle  line  of  the  urethra,  instead  of  slipping  to  either  side. 

Technic. — ^The  guide  is  passed  down  to  the  face  of  the  stricture 
directly,  if  no  filiform  has  been  passed,  or  over  it  if  one  is  in  situ.  THnt 
grooved  lip  of  the  tip  is  now  turned  backward  against  the  floor  of  the 
urethra  where  it  may  be  distinctly  felt  as  two  rather  sharp  points  wiA 
the  groove  between  them  and  at  or  near  the  distal  face  of  the  obstruo- 
tion.  While  the  guide  is  held  in  the  midline  of  the  body,  with  the 
penis  and  scrotum  stretched  upon  it  exactly  as  in  external  urethrotomy 
with  a  guide,  the  finger  is  placed  on  the  prominence  of  the  tip  in 
the  perineum,  and  the  knife  is  penetrated  into  the  urethra  between 
the  two  points  of  the  tip.  This  small  incision  is  lengthened  forwwd 
about  a  half  inch  so  that  traction  sutures  may  be  passed  into  both 
lips  through  skin  and  mucosa,  and  then  extended  backward  over  the 
stricture  area  up  to  the  anal  verge  exactly  as  in  the  standard  open- 
tion.  The  Wheelhouse  guide  is  now  removed  and  with  the  aid  of  i 
probe  or  director  passed  along  the  filiform  guide  or  of  traction  on  the 
latter  itself  the  canal  is  followed  and  opened  along  the  floor  an  eighth- 
inch  or  so  at  a  time  until  the  entire  obstruction  is  opened.  Then  the 
roof  of  the  stricture  is  divided  from  end  to  end  and  the  rest  of  the 
operation,  including  the  immediate  and  remote  aftertreatments  of  each 
case,  duplicates  that  of  external  urethrotomy  with  a  guide,  described 
in  the  preceding  paragraphs. 

If  the  passage  of  a  filiform  guide  has  not  been  possible,  then  theprfr 
liminary  injection  of  a  dye  such  as  indigo-carmine  may  be  employed  t0 
penetrate  the  cavity  of  the  strictiu'e.  With  gentleness  and  deUberation 
this  is  almost  always  possible  and  is  of  great  service  in  opening  the 
canal  accurately  after  the  face  of  the  stricture  has  been  exposed  wi4 
the  aid  of  the  Wheelhouse  guide.  With  the  stricture  cansJ  thus  laid 
open  the  other  steps  of  the  technic  are  the  same  as  those  just  describeA 

External  nrethrotomy  with  Suprapubic  Cystotomy  and  Rein- 
grade  Sounding. — Selection  of  Case. — An  impassable  stricture  wii 
failure  to  find  the  canal  in  the  perineal  field  of  an  ordinary  extenyl 
urethrotomy  renders  this  operation  necessar;y',  but  less  advisable  thia 
the  method  of  Sinclair. 

Instruments  and  Supplies  embrace  those  of  external  urethrotomj 
with  a  guide  and  include  two  sharp  retractors  and  two  blimt  retnc 
tors  for  entrance  into  the  bladder  and  the  necessary  needle-holdd 
needles,  catgut,  silk,  etc.,  for  suture  of  the  bladder  and  skin  after  tb 
operation. 
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Technic. — After  the  standard  external  urethrotomy  has  failed  and 
ks  part  of  the  same  sitting  and  after  the  usual  preliminaries,  through 
I  median  abdominal  incision,  two  or  three  inches  long,  the  superficial 
ieW  of  skin  and  underlying  aponeuroses,  muscles  and  fasciae  are  exposed 
down  to  the  deep  field  of  the  bladder  wall  crossed  by  the  peritoneum 
in  the  upper  part  of  the  wound.    The  serosa  is  pushed  back  and  the 
bladder  opened  as  near  its  highest  point  as  possible  between  two  stout 
traction  stitches  through  and  through  its  walls  by  an  incision  just  long 
enough  to  permit  inspection  of  its  contents  and  the  passage  of  the  sound 
in  the  retrograde  direction  to  the  proximal  surface  of  the  stricture. 
A  filiform  guide  or  small  woven  sound  may  sometimes  be  passed 
through  and  through  the  stricture  and  then  the  remainder  of  the 
operation  becomes  an  external  urethrotomy  with  a  guide.    Otherwise  a 
sound  is  passed  down  the  urethra  to  the  face  of  the  stricture  and  held 
in  the  usual  position  as  nearly  as  possible  in  line  with  the  retrograde 
sound  from  the  bladder  and  then  the  lu^ethra  is  opened  step  by  step 
in  the  usual  manner  along  the  floor  and  then  the  roof  between  the  tips 
of  the  two  instruments,  often  with  the  aid  of  injected  indigo-carmine 
to  mark  the  canal.     After  the  fibrosis  has  been  fully  divided  and 
drainage  of  the  bladder  carefully  established  with  the  perineal  upper 
wound  in  the  bladder  is  fully  closed  with  two  or  three  la  vers  of  Lembert 
Of  mattress  sutures,  from  which  a  small  cigarette  drain  passes  through 
the  lower  angle  of  the  abdominal  wound  closed  in  the  standard  method 
and  protected  with  the  usual  sterile  dressing.    The  abdominal  drain  is 
iwnoved  in  twenty-four  hours,  the  abdominal  woimd  managed  along 
accepted  lines,  while  the  perineal  field  and  drainage  receive  the  atten- 
tion already  noted.    Thus  after  the  closure  of  the  suprapubic  cystotomy 
the  immediate  and  remote  aftertreatment  become  that  of  external 
urethrotomy  with  drainage  of  the  bladder.     The  objection  to  this 
operation  is  the  opening  of  the  bladder  through  the  abdominal  wall 
with  its  added  suffering  and  danger.    The  method  of  Sinclair  accom- 
I^es  the  same  purpose  with  the  clanger  practically  removed  and  with 
Ho  suffering. 

btemal  Ureihrotomy  with  Betrourethral  Cystoscopic  Guide. — 
Bdeetion  of  Case. — ^This  method  was  devised  by  Sinclair,*  of  New  York, 
for  impassable  strictures  as  means  of  avoiding  the  difficulties  and 
Onoertainties  of  external  urethrotomy  without  a  guide  and  the  dangers 
of  suprapubic  cystotomy  and  retrograde  sounding  of  the  urethra  for 
the  same  class  of  case. 

iDstniinents  and  Supplies  comprise  the  foHowing:  A  three  inch,  15  Fr. 
trocar  and  cannula;  a  five  inch,  12  ¥v,  observation  telescope,  spiral 
end  12  Fr.  Herzfeld  eustachian  catheter  and  whalebone  filiform  guides. 
To  these  may  be  added  the  usual  supplies  for  urethral  cases,  especially 
the  source  and  control  of  light  for  the  telescope. 

Teehnic. — ^Technic  involves  instruction  of  the  patient  as  preparation 
not  to  pwiss  urine  for  several  hours  before  the  operation  (which  is 

*  New  York  Med.  Jour.,  April  4,  1914. 


Fia.  IIS. — Catmula  A  and  tmcar  B  inlroJuccd  into  the  distended  bladdi 


entered  the  posterior  urethra.     (.fiiueLaii.') 


ipf  E  passed  through  the  cannula  A  for  blx 

flexible  spiral  curved  siiida  B  with  the  obturator  C  ti 
ived  and  replaced  by  a  Eliform  bonsie  D  aft«r  the 
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ommonly  the  unavoidable  situation  for  most  of  these  sufferers)  and  the 
sual  cleansing  of  the  field.  The  anesthesia  is  local  or  general  and  the 
ostiire  moderate  Trendelenburg.  The  trocar  and  cannula  are  now 
lungefl  into  the  bladder  from  a  pohit  one  inch  above  the  symphysis 
jbis  directed  downward  and  backward  to  the  general  region  of  the 


A____ 


lo.  117. — Combination  trocar,  cannula  cystoscope,  the  cannula  acting  us  a  sheath 
be  catheterizing  telescope,  through  which  a  woven,  flexible  mctnl  guide  may  be  fed 
icsaively  into  the  prostatic,  membranous  &nd  anterior  urethra.     (Sinclair.) 


ical  outlet.  If  the  bladder  does  not  percuss  well  above  the  syni- 
rsis  pubis,  it  should  be  filled  with  the  hand  syringe  by  fitting  the 
:zle  tightly  into  the  meatus  and  slowly  forcing  the  fluid  into  the 
*us,  which  may  commonly  be  done  hi  aises  ])ermeable  to  urine  but 
lassable  to  the  filiform,  especially  if  the  mucosa  is  decongested  with 
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the  aid  of  adrenalin  and  cocain..  If  the  bladder  cannot  be  thus  artifi- 
cially distended,  it  is  necessary'  to  wait  until  full  of  urine  before  pro- 
ceeding.   After  entrance  into  the  bladder  the  trocar  is  removed,  the 
bladder  evacuated  and  then  thoroughly  irrigated  with  a  catheter 
through  the  cannula,  using  a  12  Fr.  in  order  to  permit  the  return  flow 
around  it.    After  the  latter  is  thoroughly  clean  the  bladder  is  com- 
fortably filled  and  the  observation  telescope  after  testing  the  light  is 
introduced  or  not  aecordhig  to  least  expense. 

General  inspection  of  the  bladder  follows  and  localization  of  the 
internal  urethral  orifice,  which  is  as  closely  approached  as  possible  by 
manipulation  of  the  end  of  the  cannula  and  cystoscope.  The  latter 
is  now  removed  and  while  the  cannula  is  held  in  position  accurately, 
the  Herzfeld  eustachian  catheter  is  introduced  with  the  spiral  curved 
end  presenting  anteriorly,  straightened  as  it  passes  through  the  tube, 
but  resuming  its  curve  as  it  approaches  the  vesical  outlet.  The  handle 
of  the  eustachian  catheter  is  depressed  downward  and  backward  in  the 
midline  of  the  body  toward  the  spinal  column  which  carries  its  flexible 
tip  along  the  uretlira  to  the  proximal  surface  of  the  strictiu^  exactly 
as  depression  of  the  handle  of  a  urethral  sound  carried  its  tip  from  the 
anterior  mto  the  posterior  urethra  and  finally  into  the  bladder.  Rectal 
examination  confirms  the  position  of  the  instrument.  The  patient 
Is  now  place<i  in  a  lithotomy  position  and  the  eustachian  catheter  as  a 
retrograde  guide  exj^osed  in  the  canal  in  the  usual  manner.  A  whale- 
bone filiform  guide  may  be  threaded  through  the  cannula  and  thence 
through  the  stricture  in  the  reverse  direction  in  cases  which  h9\t 
refused  the  guide  from  meatus  to  bladder,  possibly  because  most 
strictures  with  this  behavior  are  acutelv  obstructed  at  the  anterior 
rather  than  the  posterior  surface.  The  eustachian  catheter  is  now 
removed  through  the  canimla,  and  the  latter  is  then  w^ithdra^Ti,  * 
stream  of  saline  or  boric  solution  being  forced  through  during  its 
removal.  The  suj^rai^ubic  puncture  does  no  harm  and  heals  kindlj'i 
aided  by  the  usual  perineal  drainage  tube,  which  relieves  all  strain  in 
the  bladder  wound  and  leakage  into  the  perivesical  planes.  This  skin 
wound  is  simply  covered  by  a  piece  of  sterilized  gauze. 

The  foregoing  clever  technic  may  be  carried  out  with  standard 
instruments  of  the  required  sizes,  but  for  the  sake  of  greater  accuracy 
and  convenience  Sinclair  has  made  a  modification  of  this  combination 
of  instruments.    It  consists  of  an  oval  shaped,  No.  18  French  trocar 
and  cannula,  the  cannula  being  five  and  one-half  inches  long,  and  acting 
as  the  sheath  for  the  cystoscopic  telescope.    The  technic  for  its  intro- 
duction into  the  bladder  is  the  same  as  for  the  smaller  and  original 
instrument  mentioned  above;  a  No.  5  Fr.  flexible  metal  guide  maybe 
passed  through  this  instrument  and,  undcx*  direct  vision,  fed  into  the 
posterior,  and  even  through  the  anterior  urethra,  thus  acting  as  an 
efficient  guide  for  external  urethrotomy,  when  it  is  impossible  to  pass  a 
guide  from  the  urethra  into  the  bladder.    As  is  so  frequently  the  case, 
standard  instruments  are  for  the  average  operator  who  has  acquired 
skill  in  bladder  and  urethral  work  more  serviceable  than  special  modi- 
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itions  and  the  use  of  the  former  has  the  advantage  of  decreased  cost 
d  maintenance. 

Mtertreatment. — Immediate  and  remote  aftertreatments  are  the  same 
i  those  ah^ady  detailed  for  other  forms  of  urethrotomy.  The  little 
ound  in  the  skin  and  the  bladder  made  by  the  trochar  usually  heals 
y  primary  intention  or  with  little  delay. 

Besection  of  the  Urethra. 

Selection  of  Case. — A  tortuous  stricture  without  undue  length  may 
be  resected  and  the  ends  of  the  canal  brought  together.  The  pre- 
liminaries and  supplies  are  the  same  as  for  external  urethrotomy. 

Techmc. — ^The  urethra  is  exposed  well  beyond  the  stricture  through 
the  skin  and  underlying  tissue  as  the  superficial  field,  and  then  the 
stricture  is  removed  from  end  to  end,  including  the  roof,  as  the  deep 
field.  If  the  length  of  canal  lost  is  not  great,  the  ends  of  the  divided 
urethra  are  united  with  great  care  with  fine  needle  and  catgut,  first 
•kng  the  roof  and  then  the  sides,  but  the  floor  of  the  canal  is  left 
open  for  drainage  and  healing  by  secondary'  intention.  The  skin 
incision  is  also  not  closed  but  left  open  for  the  freest  possible  drainage 
down  to  and  around  the  suture  line,  so  that  if  infection  occurs  it  will 
remain  superficial  and  not  penetrating,  In  order  to  immobilize  and 
Kstthe  urethra  a  perineal  drainage  tube  is  employed  tlirough  an  open- 
ing in  the  canal  proximal  to  the  suture  line  and  sufficiently  removed 
from  it  not  to  interfere  in  any  way  with  the  healing.  If  a  large  part 
of  the  canal  has  been  removed  it  may  be  necessary  to  free  the  distal 
stump  from  its  bed  between  the  corpora  cavernosa  in  order  to  obtain 
the  necessar\^  relaxation  of  the  part  and  freedom  from  tension. 

Aftertreatment. — The  immediate  and  remote  measures  are  as  in 
external  urethrotomy  with  special  emphasis  on  the  passing  of  sounds 
rfter  the  suture  line  has  closed  in  order  to  stimulate  the  establishment 
of  a  proper  lumen  of  the  canal. 

ACCIDENTS  OF  TREATMENT  OF  STRICTURE. 

Varieties. — ^The  accidents  of  treatment  of  stricture  are  of  two  classes. 
These  are  (a)  hemorrhage  and  false  passage,  which  are  those  produced 
direcdy  by  the  instrumentation  without  close  connection  with  the 
wfectious  element  and  (fr)  urethral  infection,  cystitis,  prostatitis,  epi- 
didymitis and  urethritis,  which  are  those  caused  by  the  infectious 
element  with  definite  relation  to  the  instrumentation. 

Urefhral  Hemorrhage. — Significance. — During  urethral  examination 
wd  instrumentation  hemorrhage  of  ordinary  degree  may  occur  and 
le  without  importance  except  as  indicatmg  either  undue  size  or  force 
f  the  penetration  or  exuberant  granulations.  More  copious  hemor- 
lage  is  apt  to  mean  false  passage  with  the  sounds  or  the  division  of 
rge  bloodvessels  during  an  internal  or  external  operation. 
Btiology. — Hemorrhage  may  occur  during  dilatation  or  operation 
just  stated.    It  appears  during  dilatation  largely  in  accordance  with 
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K>ratory  examination  reveals  the  blood  in  moderate  or  large  quanti- 
s  in  addition  to  the  previous  signs  of  the  stricture,  such  as  pus, 
foliated  epithelium,  mucus  and  organisms.  The  treatment  usually 
suits  in  easy  relief  in  strictly  urethral  hemorrhage,  in  the  sense  that 
le  operation  has  not  di\'ulsed  or  incised  into  the  corpora  cavernosa. 
lTus  distinguishes  it  from  the  essential  hemorrhage  so  often  seen  from 
lie  kidney,  bladder,  prostate  and  vesicles  and  not  infrequently  very 
difficult  to  control. 

Treatment. — ^Minute  bleeding  during  treatment  of  stricture  is  almost 
inevitable,  but  prevention  of  higher  degree  of  hemorrhage  rests  on  gen- 
tleness, soft  instruments,  slow  progress  from  smaller  to  larger  diam- 
eters and  rest  of  the  urethra  for  from  five  to  ten  days  between  treat- 
ments in  the  average  case.  The  curative  measures  in  mild  cases  after 
dilatation  are  hot  urethral  irrigation  with  2  to  4  per  cent,  boric  acid 
water  or  1  in  10,000  potassium  permanganate  solution  and  the  like, 
which  are  both  antiseptic  and  astringent.  Rest  on  the  operating 
table,  oflGce  couch  or  bed  at  home  with  the  penis  held  firmly  in  the 
pahn  of  the  hand  exactly  as  the  small  boy  holds  a  cut  finger,  for  many 
minutes,  and  as  often  as  the  bleeding  may  resume  is  efficient.  Ice  or 
heat  locally  to  the  perineum,  abstinence  from  urination  for  several 
hours  and  gentleness  in  the  evacuation  of  the  bladder  are  all  of  Vfilue. 
Severe  hemorrhage  after  internal  urethrotomy  or  dilatation  often 
requires  firm,  even  pressure  with  a  pad  of  gauze  placed  along  the  whole 
urethra,  which  is  carried  up  and  laid  along  the  abdomen.  Occasionally 
an  mdwelling  catheter  may  be  used  for  twenty-four  to  forty-eight 
hours  as.  a  means  of  counterpressure  and  of  rest  of  the  urethra  by 
drainage  of  the  bladder.  After  external  urethrotomy  mild  cases  will 
usually  cease  after  hot  water  is  applied  to  the  wound  by  douche  and 
sponges  or  by  simple  packhig.  The  marked  cases,  however,  require 
a  pyramid  of  gauze  assembled  in  the  so-called  tent  dressing  about  the 
drainage  tube  and  forced  into  the  wound  in  all  directions  and  held 
m  place  with  a  well-applied  T-bandage  or  diaper,  which  should  include 
4  large  dressing,  covering  the  entire  genitals.  Of  course,  the  depth  of 
the  wound  should  first  be  searched  for  bleeding  points,  which  may  be 
stitched  or  seized  in  arter>'  clamps  and  tied.  Styptics  by  local  applica- 
tion Of  irrigation  are  available  in  all  cases. 

Wse  Passage. — ^Definition. — \  false  passage  is  an  opening  from 
the  urethra  into  the  surrounding  planes  of  cellular  tissue,  so  that  urine 
nuiy  escape  into  them,  or  a  passage  opening  from  the  urethra  at  one 
point  passing  along  it  and  either  again  opening  into  the  urethra  or 
into  the  bladder,  so  that  urine  may  more  or  less  pass  through  it.  A 
false  passage  may,  therefore,  either  be  a  blind  pocket  admitting  the 
tif  of  an  instrument  and  urine  or  a  complete  and  more  or  less  patent 
2anal. 

Farieties. — The  passage  may  be  superficial  and  short  or  deep  and 
)iig,  thus  involving  only  the  mucosa  or  the  surrounding  corpus 
x>ngiosum  and  cellular  planes,  and  thus  concerning  either  the  urethra 
one  at  one  or  two  points  or  even  the  bladder  and  prostate  in  its 
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course  from  the  urethra  to  the  bladder.  The  passage  may  be  recei 
and  without  complications  or  old  and  with  complications,  especiall 
extravasation  of  urine  and  abscess. 

Etiology. — Changes  in  the  mucosa  about  a  fibrous  stricture  pennittinj 
easy  laceration,  and  the  pockets  about  a  diaphragmatic  strictw* 
essential  to  its  transvehje  position  and  fonn  are  the  predisposing  causes. 
Lack  of  skill  and  force  in  the  passing  of  any  instrument  is  regularly 
the  exciting  cause.  All  rigid  instruments,  whether  bougies-a-boule, 
sounds,  or  catheters,  or  soft  instruments  with  metal  stilets,  and  all 
pointed  instruments  whether  flexible  or  rigid,  are  specially  likely  to 
cause  false  passage.  The  flexible  should,  therefore,  be  preferred  to 
the  rigid  and  the  olive-point  to  the  cone-point  variety. 

Pathology. — A  stricture  usuall\'  of  tight  and  complicated  varietj'  b 
present,  whose  pathological  features  need  no  comment  beyond  that 
given  on  page  330.  The  essence  of  the  process  is  a  pocket  or  a 
passage  instnimentally  produced  as  a  laceration  passing  from  the  face 
of  the  stricture  along  the  mucosa,  or  uito  the  corpus  spongiosum  for 
a  variable  distance  and  there  ending,  or  again  emerging  into  the 
urethra  at  any  point  behind  the  stricture  or  even  into  the  bladder 
itself.  The  tissues  involved  are,  therefore,  according  to  its  extent,  the 
urethral  mucosa,  the  corpus  spongiosum,  the  cellular  planes  of  the 
penis,  scrotum,  perineum  and  rectovesical  spaces,  prostate  and  bladder, 
all  according  to  circumstances.  The  temporary^  lesions  are  those  of  the 
simple  wound  in  the  slight  cases  while  the  permanent  lesions  partake 
of  the  features  of  at  first  sinus  and  later  scar  of  extensive  limits.  The 
complicating  lesions  are  those  of  extravasated  urine  in  the  older  severe 
cases  and  of  cvstitis  when  the  bladder  has  been  entered  and  infected 
from  the  general  inflammatory  process.  All  these  features  have  been 
described  as  to  pathology,  each  in  its  own  place  on  pages  336  to  343. 
The  location  of  the  passage  is  commonly  in  or  about  the  posterior 
urethra,  where  the  majority  of  severe  strictures  exist,  but  occasional!}' 
it  may  be  in  the  anterior  urethra. 

Symptoms. — ^The  symptoms  may  be  local  and  systemic,  subjectnt 
and  objective.  The  subjective  local  symptoms  are  tearing  sensation, 
pain,  hemorrhage  and  sometimes  inability  to  urinate  from  reflex 
inhibition  or  temporary  obstruction;  and  the  systemic  signs  art 
syncope,  alarm  and  often  the  onset  of  urinary  infection  or  so-called 
fever.  If  extravasation  of  uruie  and  abscess  occur  all  the  symptoms 
thereof  previously  described  prevail.  The  objective  local  symptoms 
arise  from  the  behavior  of  the  instrument  after  the  application  of 
force.  The  mucosa  suddenly  yields  and  the  tip  changes  its  normal 
direction  from  the  axis  of  the  urethra  commonly  to  one  or  the  othci 
side,  while  the  handle  is  deflected  to  the  opposite  side  and  rotated 
slightly  with  the  beak.  If  the  bladder  has  not  been  penetrated,  rotatior 
of  the  instrument  is  not  possible  except  at  the  cost  of  more  violence 
tearing  and  pain.  With  the  tip  in  the  bladder  rotation  is  possible, bn 
with  an  abnormal  direction  of  the  shaft  and  handle  of  the  instnimen 
which  is  pathognomonic.    Hemorrhage  ensues  around  the  shaft  of  tl: 
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rument  and  is  usually  copious.  Palpation  at  first  along  the  distal 
L\on  of  the  urethra  up  to  the  general  region  of  the  stricture  and  then 
ximal  to  it,  will  show  the  shaft  of  the  instrument  in  the  nonnal 
sage  up  to  the  stricture  and  thereafter  outside  it  and  traceable 
?^een  the  crura  penis  into  the  perineum,  beneath  the  pubic  arch 
:o  the  prostate  or  the  rectovesical  spaces  and  even  bladder  in  excep- 
)iial  cases.  Rectal  examination  is  therefore  essential  in  these  cases, 
extravasation  and  abscess  have  developed,  all  their  objective  features 
i  previously  noted  will  be  adde<l  to  those  of  the  stricture.  Urethro- 
»py,  especially  wn'th  irrigation,  will  reveal  the  wound  in  recent  cases 
od  the  sinus  or  pocket  in  old  cases  and  should  not  be  omitted. 

The  termmation  of  mild  blind  cases  is  commonly  prompt  recover^' 
rithout  complications,  but  deep  bluul  [)assages  or  complete  canals 
fith  both  openings  in  the  urethra  or  one  in  the  bladder  are  apt  to 
oduce  complications  and  never  get  well  witJiout  operation .  The  signifi- 
ance  of  false  passage  is,  therefore,  great  if  located  in  the  posterior 
irethra  with  such  involvement  and  complication  of  the  bladder  and 
lerirectal,  perivesical  and  periurethral  structures. 

IXapoosis. — The  patient  describes  a  long  or  severe,  continuous  or 
elapsing  historj'  of  symptoms  of  stricture,  followed  by  rough  or  hasty 
fforts  to  pass  steel  instruments,  especially  those  with  small  shafts 
ind  more  or  less  sharp  points.  The  subjective  symptoms  are  those  of 
»in  during  the  instrumentation,  followed  by  a  sense  of  laceration 
ind  bleeding.  With  these  are  urinary  disturbance  or  even  obstruction 
nth  fear,  fainting  and  fever.  The  objective  symptoms  on  palpation 
ttay  be  the  nodulation  of  the  stricture  surrounded  by  the  edema  of  the 
alse  passage  and  the  bogginess  of  the  extravasated  urine  and  the 
ubcutaneous  infiltration  of  blood  and  pus.  On  instrumentation  the 
ound  will  deviate  from  the  normal  axis  of  the  urethra  and  cannot  be 
■otated.  A  catheter  does  not  evacuate  the  bladder.  Bleeding  follows 
inysuch  instrumentation  as  a  rule.  On  rectal  examination  the  instru- 
nent  may  be  traced  in  its  course  along  the  urethra  and  into  any  of  its 
Jellular  or  glandidar  annexa.  Irine,  blood  and  pus  may  be  expressed 
\v  the  examining  finger.  The  urethroscope  is  ver>'  serviceable  in  locat- 
^  the  distal  opening  of  the  false  passage,  and  also  the  proximal 
opening  of  those  false  passages  which  leave  the  lu^ethra  in  front  of  the 
trictureand  enter  it  behind  the  stricture.  The  laboratory'  examination 
'dds  but  little  more  than  perhaps  blood  and  shreds  of  tissue  in  the 
inne  in  recent  cases.  In  older  cases  the  shreds  and  pus  are  more 
abundant.  In  the  treatment  by  open  operation  the  positive  diagnosis 
8  in  some  cases  alone  reached. 

Treatment. — Gentleness,  patience,  soft  instruments,  full  diagnosis 
( all  the  characters  of  the  stricture  are  the  preventive  measures,  and 
liere  is  today  less  excuse  than  ever  before  for  this  accident.  Rest  in 
?d  for  a  few^  days  at  least  and  total  absence  from  urt^thral  invasion 

any  character  for  several  weeks  are  the  first  curative  measures  in 
M  cases,  while  in  severe  cases  the  patient  should  remain  in  bed  for 
;  said  two  or  three  weeks  under  light  diet  and  urmary  antiseptics. 
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• 

Urethral  irrigation  should  also  not  be  done.  The  surgical  cure  of  the 
stricture  is  the  first  step  in  any  marked  case,  as  restoration  of  the  normal 
caliber  of  the  urethra  usually  puts  the  false  passage  at  rest  and  promotes 
healing.  Perineal  section  is  the  operation  of  choice  because  it  drains 
the  bladder  and  posterior  urethra  and  absolutely  quiets  the  canal  in 
front  of  the  dram-hole,  and  often  permits  free  opening  into  the  wound 
of  the  false  passage  from  end  to  end  whose  course  has  been  indi- 
cated by  methylene  blue  or  other  dye  and  thus  causes  it  to  heal  com- 
pletely from  the  bottom.  The  operation  should  always  be  donewtk 
a  guide  which  may  commonly  be  passed  with  all  the  aids  detailed  under 
the  dilatation  treatment  of  tight  stricture.  After  hot  st^'ptic  irrigation 
of  the  urethra  a  filiform,  alone  or  after  filling  the  urethra  with  them  or 
through  the  urethroscopic  tube  displaymg  the  face  of  the  stricture  0/ 
alongside  an  instrument  passed  into  and  filling  the  false  passage,  may 
commonly  be  made  to  pass  through  the  lumen  of  the  stricture.  If  this 
fails  the  method  of  Sinclair/  consisting  of  suprapubic  puncture  of  the 
bladder  with  a  trocar  and  cannula,  location  of  the  vesical  outlet  with  a 
cystoscopic  telescope  and  lamp  and  the  retrograde  passage  of  an  instru- 
ment or  filiform  down  to  the  proximal  face  or  through  the  lumen  of  the 
stricture  and  then  proceeding  with  the  usual  steps  of  perineal  section. 
Or  the  older  operation  of  suprapubic  cystotomy  with  a  guide  inserted 
from  within  the  bladder  may  be  done.  Or  without  a  guide  and  onl}' 
with  the  aid  of  injected  dye  stuffs,  perineal  section  may  be  undertaken. 
The  aftertreatvient  of  such  cases  must  respect  both  the  false  passage 
and  the  stricture,  so  that  if  possible  the  former  may  be  made  to  he»» 
before  the  urethra  is  allowed  to  close. 

CTomplications. — The  complications  of  false  passage  already  set  dowO 
as  urinary  infection,  extravasation  of  urine,  abscess,  sepsis,  sinus  ami 
fistula,  have  the  apj)ropriate  treatment  already  described  for  each 
respectively  m  i)ages  409  to  412. 

Urinary  Infection. — Synonjrms. — Urinary  sepsis,  urinary  ])oison'uig, 
ufinar\^  fever,  urethral  fe\'er,  urine  fever,  urethral  chill,  urine  chiU, 
catheter  fever — a  list  which  confesses  indefinite  knowledge  in  the  past, 
as  to  the  exact  condition  when  fever  was  regarded  as  a  disease  instead 
of  the  sign  of  reaction  by  the  body  to  infection.  The  term  urinary 
infection  is  probably  tlie  most  definite. 

Definition. — A  nervous  or  septic  state,  or  both  combined,  acutely 
following  urethral  intervention  or  at  times  chronically  associated  with 
long-standing  urogenital  disease. 

Varieties. — Nervous,  embracing  chiefly  shock  and  traumatic,  includ- 
ing chiefly  sei)tic  absorption  or  combined,  in  which  traumatism  and 
infection  are  added  to  nervous  debility. 

Etiology.-  In  each  form  the  predisposing  factor  is  either  a  naturally 
deficient  nervous  system,  which  reacts  profoundly  to  any  surgical 
incident  or  an  acquired  nervous  weakness  from  septic  foci,  and  in  the 
traumatic  or  infective  form  profound  disease  in  the  kidneys,  bladder. 

*  Loc.  cit. 
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pmstotc  and  urethra,  causing  urinary  decomposition,  infection  and  a 
tendency  to  cbrouic  absorption,  or  to  an  active  acute  absorption  thrmigh 
fitn  a  minute  wound.  The  exciting  elements  are,  therefore,  the  various 
pyogenic  microorRanisma,  especially  the  Bacillus  coli  communis,  the 
streptococcus  and  the  stuphylocctccus  entering  through  an  abrasion 
or  laceration  in  the  urethra  directly  or  indirectly  through  reflex  inhibi- 
tion of  diseased  kidneys  after  instrumentation  of  the  urethra.  Probably 
the  unhealthy  granulating  urethra  proximal  to  a  stricture  is  a  very 
winirion  portal  of  invasion  of  microorganisms  already  resident  therein 
or  of  such  as  are  in  the  urine  as  it  passes  over  it.  The  decomposing 
urine  of  chronic  cystitis  especially  in  the  retention  of  enlarged  prostate 
and  of  chronic  pyelonephritis  is  undoubtedly  the  most  fertile  source 
of  the  organisms. 

P»tliology.^There  is  no  true  pathogenesis  in  nervous  urinary  infec- 
tion lis  the  phenomena  are  reflex,  even  when  the  nervous  debility  is 
secondary'  to  chronic  septic  absorption.  There  ia  a  focus  of  absorp- 
tion ia  acute  traumatic  septic  urinary  infection  usually  passive  about  a 
stricture,  in  the  kidneys,  bladder,  or  lu-ine  itself  which,  requires  only  a 
ven'  little  dbturbance  to  render  it  active  by  direct  entrance  into  the 
t>UKidstrcani.  The  urine  in  chronic  septic  urinary  infection  is  pro- 
fomidly  altered  chiefly  by  the  Bacillus  coll,  the  streptococcus  and  the 
ataphylococcas,  the  kidneys  extensively  invaded  and  the  bladder  the 
aput  of  severe  cjstitia  with  the  prostate  hjpertrophied  below  and  in 
^rout  of  it.  From  any  or  all  these  niduses,  singly  or  associatedly,  little 
or  no  exciting  factor  will  induce  an  acute  sepsis  grafted  on  the  chronic 
forni  ttlreadj'  existing.  The  pathology  of  each  of  these  underlying 
c»>nilitiiins  has  already  been  described  under  its  own  subject. 

Symptoms,— Symptoms  varj-  with  the  two  varieties,  neuropathic 
and  septic.  In  the  ner\ous  type  the  patient  is  timid,  anemic  and  of 
">w  resistance.  A  simple  examination,  a  meatotom.v  or  the  passing 
*^r  a  Mund  even  without  the  presence  of  a  stricture  but  more  especiallj' 
the  slight  pain  of  dilating  a  stricture  is  followed  by  partial  or  total 
fainting,  a  chill  rarely  with,  usually  without,  teraperatiu^  and  malaise 
'*>r  a  few  hours  at  the  most.  Xery  rarely  is  there  any  inhibition  or 
st.iiiiulation  of  the  kidnej'  function  and  it  is  doubtful  whether  this  mani- 
festation should  logically  be  classed  under  the  heading  of  urinary  infec- 
tion, excepting  from  respect  for  tradition  in  this  condition.  In  a  patient 
*i*iio3c  neT\'Ous  constitution  has  been  undermined  by  persistent  septic 
abaofption  all  these  nervous  phenomena  may  he  added  to  and  increase 
t«c  conditions  really  proceeding  from  the  sepsis  itself. 

In  the  tramnatic,  septic  type  the  cases  are  mild,  severe  and  chronic 
ami  show  the  following  sjTnploms:  In  the  mild  cases  the  patient  has 
'ora  day  or  two  a  chill  followed  by  a  fever  of  occasionally  high  range, 
***nsideral)le  depression  and  at  tunes  decrease  in  the  amount  of  urine, 
wAile  his  skin  may  compensate  by  sweating.  For  part  of  a  day  or  more 
'"«se  ])atients  are  quite  sick,  usually  in  bed,  and  then  fully  recover. 
^5*  tie  severe  cases  so-called  acute  urinary  infection — the  chill  is  intense, 
■''ten  prolongctl  and  repeateii  and  precedes  or  follows  the  onset  of  the 
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fever,  which  may  reach  106°  F.  or  even  more,  \\ath  partial  or  total  sup- 
pression of  urine  for  a  few  or  many  hom^.    Uremic  sjonptoms  as  mild . 
or  active  delirium,  profound  changes  in  the  pulse  and  strength  may 
supervene  so  that  all  these  patients  are  rather  dangerously  sick.  The 
tennination  in  the  majority  is  recoverj'^  unless  the  kidneys  are  mudi 
involved,  but  the  patients  are  prostrated  for  a  day  or  two  after  the 
crisis.    In  the  minoritv  of  such  victims  death  mav  follow  from  acute 
or  chronic  uremia  and  sepsis  in  a  few  days  and  occasionally  in  a  few 
hours  from  the  combined  total  suppression  of  urine  and  its  toxic 
absorption  and  the  low  resistance  of  a  body  already  damaged. 

The  foregoing  is  often  called  acute  urinary  infection  and  arises  from 
seemingly  trivial  causes  in  patients  having  a  favorable  urological  basis, 
to  distinguish  it  from  chronic  urinary  infection  which  rests  on  suck 
persistent  septic  lesions  as  pyelonephritis,  cystitis,  prostatitis,  especially 
with  residual  urine,  stricture  with  urethritis  and  the  various  complice 
tions  of  all  these  conditions,  which  favor  urinary  decomposition,  info- 
tion  and  absorption.  From  such  foci  absorption  is  almost  alwaw 
more  or  less  chronic  and  continuous,  against  which  the  system  scarcely 
holds  its  own,  so  that  a  verj'  little  irritation  brings  on  an  acute  conditioiL 
In  the  chronic  and  slowly  progressing  cases  the  patient  nearly  always 
has  more  or  less  fever,  anemia,  ill  health  and  depression,  while  in  acute 
exacerbations  of  this  chronic  state  almost  any  symptom  complex  miy 
arise,  after  severe,  trivial  or  unknown  injur>'  or  surgical  inter\-entioB. 
The  termmation  of  these  low-grade  cases  is  in  chronic  or  acute  urenw 
or  lethal  urhiary  infection,  of  which  the  latter  two  may  follow  any  of 
the  signs  just  described. 

The  combined,  or  neuroseptic,  t>T>e  is  probably  not  a  distinct  entity 
except  in  so  far  as  in  some  individuals  sepsis  reacts  most  upon  tie 
nervous  system  so  that  all  the  neurotic  symptoms  are  exaggerated  and 
induced  by  trivial  causes  and  then  followed  by  the  more  important 
symptomatology-  as  just  described. 

Diagnosis. — The  three  forms  varj^  slightly.  In  the  history-  the  ner\'Ois 
type  admits  susceptibility  to  fainting  and  other  phenomena  in  sli^ 
circumstances,  and  the  traumatic  or  infective  form  embraces  lesions 
of  the  kidneys,  bladder,  prostate  and  urethra  as  foci  of  absorptwo. 
The  subjective  symptoms  are  the  shock  and  temporary'  disturbance » 
the  nervous  t}^e  but  the  slow  or  rapid,  moderate  or  severe  infecdoa 
in  the  traumatic  or  infectious  form,  and  the  objective  signs  show  no 
phNisical  basis  for  the  condition  in  the  ner\^ous  cases  except  the  obviously 
defective  nervous  system.  The  traumatic  septic  patients  may  sbo* 
almost  anv  lesion  of  the  annexa  of  the  urethra,  the  urethra  itself  or  tb 
urinary  organs  as  the  jx)int  of  onset  as  well  as  all  the  signs  of  sepsB- 
The  laboratory-  investigation  verifies  the  foregoing  objective  finding 
by  establishing  profound  nephritis,  for  example,  and  demonstrates  tk 
infecting  organisms  in  some  cases. 

Chemical  hematology,  as  discussed  in  Chapter  XV  on  page  86S, 
is  the  latest  j)rogress  recognizing  the  influence  of  lesions  like  severe 
stricture  on  the  body.     No  operation  on  severe  and  complicated 
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dure  should  be  undertaken  without  a  chemical  hematology  for 

ic  substances  retained  in  the  blood. 

rhe  treatment  only  adds  the  final  proof  in  combating  the  infection 

medicinal  and  serological  methods  or  by  direct  surgical  attack  on 
e  infecting  focus. 

Treatment. — In  urinary  infection  prevention  is  important  and  closely 
'lated  with  bacteriolog\%  urinalysis  and  renal  functional  tests  in  every 
jvere  case  of  stricture.  The  bacteriolog>'  has  been  dealt  with  suffi- 
iently  under  the  subject  of  diagnosis  of  stricture  on  page  353  and  needs 
o  addition.  IVinalysis  will  reveal  rather  accuratelv  the  source  of 
pithelium  and  pus  from  urethra,  bladder  or  kidneys  and  the  nature 
f  albumin  and  the  nimiber  and  kind  of  casts.  It  will,  therefore, 
iimish  a  reasonable  forecast  of  the  kidney  function  which  may  be 
arther  elucidated  by  the  phenolsulphonephthalein,  indigo-carmin,  urea 
did  other  tests,  all,  of  course,  in  cases  having  permeable  strictures 
iirough  w^hich  urination  is  still  possible.  If  the  stricture  is  closed  one 
nust  proceed  immediately,  with  the  choice  favoring  drainage  operations 
(m  account  of  the  ignorance  of  underlying  conditions.  Urinary  anti- 
sepsis may  be  promoted  by  the  administration  of  any  of  the  following, 
a^l  grains  5,  sodium  salicylate  grains  5,  formin  grains  o,  urotropin 
jmins  5,  and  sodium  benzoate  grains  5,  in  a  glassful  of  water  every'  two 
to  four  hours.  The  benzoate  of  s(xla  may  be  combined  with  the  formal- 
<Wiyde  preparations  with  special  activity  toward  the  Bacillus  coli 
emiinunis.  Urethral  antisepsis  may  be  aided  by  irrigation  of  the 
urethra  before  and  after  invasion,  when  it  may  be  secured  through 
any  but  a  tight  stricture.  It  is  here  that  the  tunneled  and  grooved 
irrigating  sounds  of  the  writer  are  available  and  his  suggestion  that 
woven  catheters  with  flexible  bougies  as  obturators  be  employed  where 
soft  instruments  are  necessary-.  Through  these  the  bladder  may  be 
Blled  with  appropriate  antiseptics,  itself  irrigatefl  if  advisable  and  in 
him  flush  the  urethra  from  end  to  end  in  Nature's  own  method  with 
the  contained  fluid.  Gentleness  of  instnimentation  and  infrequency 
rf  treatment  so  that  the  defective  urogenital  tract  may  fully  recover 
!>etween  each  treatment  are  of  great  importance  as  preventives.  Thus 
iilatation  should  not  be  repeateil  oftener  than  ever\'  five  to  seven  days 
t  the  case  is  at  all  severe.  Sedatives  after  the  visit,  such  as  a  pill  made 
ip  of  morphin  sulphate,  grams  -J  to  J,  tincture  of  aconite,  minims  1 
*)3,  and  quinin  grains  3  to  5,  will  often  prevent  the  nervous  reaction, 
bodily  quiet  is  always  of  aid  and  rest  is  necessary'  for  the  chronic  cases. 

The  curative  meas^ures  of  urinary-  infection  actually  present  are,  for 
he  nervous  cases,  rest  in  bed,  a  sedative  for  the  fear  and  ner\^ousness, 

stimulant  for  the  prostration  if  present,  followed  by  a  urinar>'  anti- 
sptic  and  possibly  diuretic  and  cathartic  in  the  more  marked  cases. 
lethral  irrigation  is  a  precaution.  In  the  acute  septic  eases  all  these 
easures  must  bf  actively  combined  and  sometimes  continued  for 
ireral  days.  Normal  salt  solution  is  a  potent  stimulant  of  the  flagging 
Ineys,  applied  to  the  colon  and  rectum  by  the  drip  method  of  Murphy,^ 

^  Jour.  Amer.  Med.  Assn.,  1909,  lii,  1248. 
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now  so  familiar,  or  by  injection  into  a  vein  or  beneath  the  skin  unles 
the  blood-pressure  is  already  very  high.    Hot  packs  and  other  familisj 
preventives  of  uremia  are  important.     In  the  chronic  variety  the 
damage  of  the  upper  urinary  organs  is  usually  so  profound  that  preven- 
tion becomes  the  turning  point  and  unless  successful  subsequent  treat- 
ment is  often  useless.    Its  principles  are  those  just  laid  down  in  that 
the  condition  to  be  met  is  usually  acute  symptoms  supervening  oo 
the  chronic  state.    In  the  combined  neuroseptic  type  the  nervous  signs 
are  simply  the  expression  of  the  chronic  pus  absorption  and  may  be 
reached  indirectly,  if  at  all,  by  relieving  the  underlying  depredation 
and  then  treating  the  nervousness  as  it  arises. 

Urethritis,  Epididymitis,  Prostatitis  and  Cystitis. — Occurreziee.— h 
the  course  of  treatment  of  stricture  any  of  these  accidents  may  occur 
singly  or  all  may  be  variously  associated  in  one  clinical  picture  as  a 
common  process. 

Etiology. — ^The  direct  excitation  of  dormant  infection  already 
present,  or  the  direct  transference  of  bacteria  from  one  point  of  the 
urogenital  tract  to  another,  is  the  usual  source  of  these  accidents.  The 
direct  excitation  of  inflammation  is  by  sounds  too  large,  too  \iolentIy 
used  or  applied  for  unduly  prolonged  period.  These  procedures  would 
tend  to  provoke  catarrhal  inflammation  in  a  normal  canal  and  wl 
certainly  do  so  in  a  diseased  mucosa,  and  if  the  organisms  of  suppura- 
tion, notably  the  gonococcus,  are  present,  the  field  is  ripe  for  a  fresh 
outbreak  of  localized  or  extending  acute  disease.  The  direct  traDS* 
ference  of  microorganisms  occurs  by  the  passage  of  an  instrument 
over  a  dormant  focus,  itself  becoming  infected  by  the  pressure  of  p® 
from  glands  and  pockets  upon  its  surface  and  then  as  it  passes  forward 
along  the  canal  dragging  this  material  to  new  points  perhaps  of  mod- 
erate traiunatism  where  it  engrafts  itself,  thus  also  excites  a  localitfd 
or  extending  acute  disease,  or  an  infected  instnmient  not  properly 
sterilized  may  do  the  harm. 

Urethritis  is  favored  by  the  character  of  the  normal  mucosa  and  the 
condition  of  the  diseased  points  for  an  exacerbation  of  local  or  extandfid 
distribution.     It  harbors  the  organisms  in  its  mucous  follicles  and 
possesses  little  resistance  to  the  development  and  penetration  (rf  the 
gonococcus  and  other  pyogenic  bacteria.    It  will  thus  readily  suffer  * 
localized  outbreak  immediately  around  the  stricture  where  it  is  ^ 
foundly  altered,  or  an  extension  from  this  point  of  onset  or  a  (Kre^ 
infection  from  pus-bearing  instnunents  proximal  to  the  stricture,  wheat, 
as  a  rule,  the  congestion  and  traumatism  of  strain  during  p>assage  of  thi 
urine  have  reduced  its  resist^ince. 

Epididymitis  arises  in  two  different  manners.  The  mouths  of  tb 
vasa  deferentia  in  the  colliculus  may  be  invaded  directly  by  infectio! 
of  an  exacerbation  of  urethritis  as  just  described.  Or  through  diseas 
of  the  entire  urethra  proximal  to  the  stricture,  pre\4pusly  fully  detailec 
their  outlets  are  j)atulous  and  will  readily  receive  infectious  mateni 
carried  into  the  deep  urethra  by  soimds  or  other  instruments.  It 
probable  that  traumatism  of  the  more  or  less  diseased  colliculus  itse 
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a  I)otent  elemcHt  in  these  cases.  The  clinical  features  of  epididymitis 
kVe  been  described  under  that  heading  on  page  140  and  will  not  be 
ire  repeated. 

Prostatitis  has  been  dealt  with  in  its  clinical  varieties  as  follicular 
nd  parenchjTnatous  involvement  on  page   116,  and  needs  notice 
mly  as  to  its  origin  during  the  treatment  of  stricture.    The  back 
piressure  from  the  obstruction  traumatizes  the  posterior  urethra  and 
congestion  and  catarrh  of  the  entire  region  follow,  to  which  very  readily 
the  infection  is  added.     In  all  severe  strictures  rectal  examination 
reveals  a  boggy,  indolent  enlargement  of  the  prostate  constituting 
congestion  of  more  or  less  chronic  t^-pe.   The  uritation  and  traumatism 
of  instruments  readily  activate  this  process  into  an  acute  catarrhal  or 
suppurative  invasion,  follicular  or  parenchymatous  in  its  distribution. 
Cystitis  arises  either  as  a  direct  result  of  instrumentation  or  of  infec- 
tious activity.    The  instrumental  causes  are:  (1)  direct  trauma  of  the 
neck  of  the  bladder  by  large  instnuhents  in  sunj)le  dilatation;  (2) 
irritation  or  ulceration  of  the  mucosa  by  pressure  in  prolonged  or 
continuous  dilatation;  (3)  exacerbation  of  previous  chronic  lU'ethro- 
cystitis,  trigonitis  or  cystitis,  through  even  incidental  instrumental 
contact.    The  bacterial  or  infectious  causes  are:  (1)  direct  extension 
into  the  bladder  of  a  fresh  urethritis  instrumentally  excited  as  just" 
described  in  the  preceding  paragraph  on  urethritis;  (2)  direct  infection 
with  instrument,  pus-bearing  or  germ-bearing,  either  through  having 
been  improperly  sterilized  before  use  or  through  having  passed  over 
tn infectious  zone  in  the  urethra;  (.'^)  organisms  may  reach  the  circula- 
tion of  the  blood  through  j)ortals  o])eiied  from  active  foci  by  instru- 
ments, reach  the  bladder  in  the  ordinary  course  of  their  excretion 
from  the  system  by  the  kidne\s  and  set  u]>  cystitis  in  a  viscus  ren- 
dered atonic  and  nonresistant  by  the  strain,  congestion  and  irritation 
of  the  back-pressure  from  severe  stricture.     It  should  in  general  be 
remembered  that  any  of  the  ordinary  organisms  inhabiting  a  diseased 
urethra  may  be  at  the  bottom  of  such  infections — a  fact  which  only 
«gain  emphasizes  the  importance  of  knowing  the  bacterial  conditions 
of  all  severe  strictiu'es.    Culture  is,  therefore,  the  step  which  will  reveal 
the  virulence  of  the  germs  found,  and  should  always  be  taken.    All 
the  clinical  manifestations  of  cystitis  are  described  in  Chapter  II, 
wi  Complications  of  Acute  Urethritis  on  page  1G(3. 

Diafnosjg. — ^These  four  accidents  of  the  treatment  of  strictiu-e  vary 

in  their  diagnostic  details.    In  the  history  there  must  be  absence  of 

these  lesions  followed  by  their  more  or  less  i)rompt  occiu-rence  after 

the  treatment  of  the  strictm-e.    The  stricture  itself  is  commonlv  of  the 

more  active  t^'pe  with  slight  discharge  or  shreds  constantly  present 

and  irritability  under  even  slight  debauches  and  not  unconmionly  a 

Msitiye  bacteriology  for  the  gonococcus  and  its  allies.    Subjective 

tnd  objective  symptoms  are  those  distinctive  of  these  four  lesions 

3  fully  detailed  under  each   in  Chapters  1  and  IV,  on  Acute  and 

•hronic  Urethritis  and   Complications  of  Acute  and  Chronic  Ure- 

iritis,  respectively,  in  Chapters  II  and  V.    The  seven-glass  test  of 
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the  author  is  available  for  the  prostatitis  and  the  cystitis  in  cases 
involving  any' doubt  and  in  distinguishing  them  from  simple  anterior 
or  posterior  urethritis  and  spermatocystitis.  The  urethroscope  and 
the  cystoscope  are  valuable  in  the  later  periods  when  the  urethnl 
element  is  in  abeyance.  The  limitation  of  these  instrumental  means 
of  diagnosis  is  that  their  unavoidable  irritation  of  an  already  vulncf^ 
able  and  noiu*esistant  mucosa  sometimes  stimulates  another  outbreak. 
They  should  therefore  not  be  undertaken  without  gentle  irrigation  of 
the  urethra  at  least  immediately  after  their  emplo\Tnent.  The  labora- 
tory adds  the  organisms  responsible  for  the  infections  and  shows  the 
characteristic  epithelia  and  other  products  from  the  bladder,  prostate 
and  testes.  The  treatment  in  its  course  will  clear  up  all  doubtful 
points. 

Treatment. — ^Treatment  of  these  accidents  is  chiefly  ])reventive 
management,  consisting  in  the  full  diagnosis  of  the  character  and 
infectiousness  of  the  stricture  and  then  in  protection  of  the  s\*stem 
against  local  invasion  by  the  administration  of  urinary  antiseptics 
and  protection  of  the  canal  by  irrigation  with  mild  antiseptics  before 
and  after  treatment  in  suspected  cases.  The  irrigating  sounds  of  the 
author  are  of  extreme  value  in  this  therapeutic  field  in  that  the  irriga- 
tion includes  the  bladder  and  the  entire  lu^thra  in  Nature's  own  process 
and  without  the  added  invasion  of  passing  a  catheter  after  a  sound. 
The  curative  treatment  has  already  been  described  under  the  separate 
heading  of  each  accident — urethritis,  epidid\Tnitis,  prostatitis  and 
cystitis  in  tlie  chapters  named  on  page  417. 


COMPUCATIONS  AND  SEQUELS  OF  STRICTURE. 

Sigmficance. — Strictiu'e  is  in  itself  a  complication  of  gonococcal 
infection  and  may  superinduce  complications  of  its  own  course  or  au^ 
ment  those  already  existing,  from  which  it  arose.  In  the  former  group 
are  to  be  classed  the  urinary  complications  in  the  bladder,  ureters  and 
kidneys,  often  of  the  ascending  and  less  frequently  of  the  hematogenous 
type^  and  also  to  be  hicluded  are  the  sexual  sequels  especially  in  the 
prostate  and  less  commonly  in  the  testicles.  In  the  latter  group  are 
the  iu*ethral  lesions,  espi*cially  the  folliculitis  and  the  chronic  changes 
in  the  proximal  urethra.  These  facts  lend  double  importance  to  the 
cure  of  the  stricture  and  the  relief  of  such  sequels. 

Varieties.  —  Complications  and  sequels  of  stricture  concern  the 
urethra,  the  sexual  organs  about  it  and  the  urinar\^  organs  above  it  and 
the  general  system.  Each  of  these  complications  is  fully  discussed  as  it 
arises  independently  of  stricture  and  tlierefore  details  may  be  omitted 
here.  The  urethral  comi)lications  are  urethritis,  due  to  stasis  and 
decomposition  of  urine  and  the  infection,  muscular  hypertrophy  fol- 
lowed by  atro])liy  arising  from  strain  to  overcome  the  obstaictioa, 
false  passages  an<l  fistula*  caused  by  muscular  or  instrumental  nipture, 
extravasation,  cellulitis  or  abscess.  The  sexual  sequels  are  the  same  as 
those  in  any  other  posterior  urethritis  which  is  always  present  in  se\"ere 
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atricture,  seminal  veaicnUitis,  funiculitis,  epididymitis  snd  epididymo- 
cvdiitis.  This  group  of  complications  is  often  of  the  relapsing  type 
during  stricture.  The  urinary  complications  mark  progress  of  the  infec- 
iaoa  through  and  above  the  sphincter  of  the  bladder  and  are  cystitis 
often  followed  by  hypertrophy,  atrophy  and  sacculation  of  its  muscular 
eoat  through  strain,  ascending  ureteritis  and  pyelitis  either  by  direct 
extension  after  dilatation  or  by  lymphatic  absorption  and  the  later 
developments  of  pyelonephritis  and  pyonephrosis  which  may  also  be 


by  direct  progress  from  the  mucosa  of  the  renal  pelvis  or  by  indirect 
infection   through  the  lymphstream  or  bloodstream.     The  systemic 
'     aequels   are  either  high  grade  or  low  grade,  usually  fatal  sepsis  and 
I    iijemia — acute  or  chronic. 

\  Etiology- — ^The  existence  of  the  stricture  itself  with  the  surrounding 
\  effects  on  the  urethra  and  its  glands  and  on  the  other  sexual  and  urinary 
V  CHVsns  through  their  mucosa  is  the  predisposing  cause.  Any  factor 
\  i^uch  tends  to  provoke  extension  of  the  disease  from  the  stricture  and 


'  Trait*  Chifurgica]  dX'rologie,  I«IO. 
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its  annexa  is  the  exciting  cause.  Such  a  factor  may  be  systemic  and 
diathetic  as  already  shown  in  urethritis  itself  or  may  be  local  thioi^ 
sexual  or  other  debauch  and  instrumental  interference  or  improper 
treatment  of  the  stricture. 

Pathology. — ^All  cases  are  necessarily  of  the  secondary  type,  hAig 
dependent  on  the  antecedent  stricture  and  its  pathogenesis.  The  pio- 
cesses  are  in  their  essence  and  stages  identical  with  those  alraujjr 
described  for  the  same  lesions  primary  in  the  various  organs  stated 
under  varieties  or  secondary  in  them  as  complications  of  other  lesiooi 
of  gonococcal  urethritis.  These  complications  of  stricture  therefore 
involve  the  same  tissues,  and  have  the  same  temporary,  permanent 
and  associated  lesions.  In  the  same  way  the  bacteriolog^'^  in  nowise  if 
diflFerent. 

Symptoms. — All  the  clinical  features  remain  the  same  in  these  ooDh 
plications  as  have  been  already  described  for  them  elsewhere— under 
its  own  heading.  There  is  no  need  therefore  to  discuss  the  subjecthie 
and  objective,  local  and  systemic  symptoms  of  the  onset,  establish- 
ment or  termination.  They  are  simply  engrafted  on  the  symptoms  d 
the  antecedent  stricture. 

Diagnosis. — All  the  complications  and  sequels  of  stricture  are  veryfuBy 
detailed  imder  each  complication  as  it  arises  independently  of  stnctme 
and  will  not  be  fully  reviewed  here,  but  the  classification  of  these  sequdi 
into  urethral,  sexual,  urinary  and  systemic  must  be  borne  in  mini 
The  urethral  complications  are  largely  recognized  by  the  urethroscope  ' 
and  the  seven-glass  test  of  the  author  as  to  the  chronic  inflanmiatioii, 
hypertrophy  and  atrophy  of  the  urethra  and  as  to  the  internal  opening! 
of  false  passages  and  fistula'.    Probes  and  filiform  guides  may  be  passed 
through  these  often  from  within  when  impossible  without  the  canal  for 
demonstration  of  extent  and  course.    External  openings  are  usually 
obvious  to  sight  and  touch.  Dye-stuffs  injected  through  external  open- 
ings may  be  seen  to  appear  in  the  field  of  the  examining  instrument 
Rectal,  perineal  and  penile  palpation  are  good  guides.    The  scxud 
sequels  are  already  fully  diagnosticated  and  differentiated  under  sflW" 
nal  vesiculitis,  funiculitis,  epididymitis  and  epididymoorchitis  under 
each  subject.    An  otherwise  imexplained  relapsing  form  of  anj'  i 
these  complications  at  once  suggests  strictm^  as  its  basis  althouf^ 
the  narrowing  may  not  be  tight.    Prostatic  enlargement  acts  m  tto 
same  manner,  especially  with  reference  to  the  testicle  and  vas.   Tifi 
urinarj'    complications,  which    include    infiammation,    h>T)ertropby, 
atrophy  and  sacculation  of  the  bladder,  ascending  ureteritis,  pj'flitfai 
pyelonephritis  and  pyonephrosis,  are  proved  by  the  history'  of  onset 
in  the  course  of  severe  stricture,  by  the  subjective  s^^mptoms  and 
objective  findings  on  urinalysis — physical,  chemical,  microscopic  anti 
bacteriological — followed  by  suitable  exploration  of  the  bladder  aw 
kidneys  with  the  cystoseope  and  ureteral  catheters  as  soon  as  th 
urethral  obstruction  permits.    Further  diagnosis  and  differential  diag 
nosis  are  given  under  each  lesion  as  already  stated.     The.systemi 
sequels  of  uremia  and  sepsis  must  be  deduced  from  the  subjectiv 
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and  objective  analysis  of  the  case  as  it  has  progressed  from  the  urethra 
to  the  urinary  system  and  thence  into  the  body  at  large.  Modem 
minin&tion  of  the  blood  for  bacteria,  urea  and  other  products  of 
(iLiease  is  of  great  service. 

mbrantial  Diagnosis. — Recognition  of  the  complications  and  sequela 
of  stricture  is  set  forth  under  each  foregoing  complication  as  it  arises 
during  anterior  and  posterior  gonococcal  acute  and  chronic  urethritis, 
both  i&  concerns  the  distinction  of  the  lesions  from  others  in  the  same 
poiip  and  also  their  identity  from  other  conditions  of  the  urogenital 
jyjtetD  or  other  systems.  The  reader  is,  therefore,  referred  to  para- 
gnpts  on  these  subjects  in  Chapters  II  and  V. 

Treitmeot. — Treatment  is  after  this  eniuneration  obviously  referred 
to  the  paragraphs  on  curative  measures  for  each  of  the  compUca- 
tioni.  The  prevention  is  all-important  and  is  chiefly  embodied  in 
bacteriologic  diagnosis  of  each  stricture  and  in  the  proper  gentleness 
swi  graduation  of  treatment  of  the  stricttu^  itself  and  in  suitable 
immediate  aftercare  of  the  urethra  to  prevent  extension  or  absorption. 
As  already  stated,  active  bacteriology  in  a  stricture  marks  it  as  one 
<if  danger  requiring  special  attention.  Abortion  is  futile,  as  in  these 
amplications  arising  in  other  circumstances. 

BMention  of  Urine  — Retention  of  urine  is  a  symptom  of  stricture 
Bhich  may  be  of  the  acute  type  arising  suddenly  or  of  the  relapsing 
form  recurring  more  or  less  frequently  in  attacks  themselves  acute, 
sltfiough  the  condition  may  be  chronic.  The  features  of  acute  and 
felnpsmg  retention  have  alrea<iy  been  fully  described  for  these  condi- 
lioia  as  they  arise  as  complications  of  acute  and  chronic  urethritis, 
«  Chapters  II  and  V  on  the  Complications  of  Acute  and  Chronic 
'Urethritis  on  pages  197  and  331. 

Eitravasation  of  Urine. — Synonyms. — Uruiary  infiltration  and  rup- 
ture of  the  urethra  with  infiltration  or  extravasation  of  urine  are  the 
"ther  terms  commonly  applied  to  this  condition.  Rupture  of  the 
uretbra  without  extravasation,  especially  of  traumatic  origin,  may 
wcur  although  the  reverse  is  the  rule. 

Tuieties. — Varieties  distuiguish  as  to  site,  extravasation  anterior 
to,  within  and  posterior  to  the  triangular  ligament;  in  other  words, 
■rapeetively  penile,  membranous  and  prostatic  extravasation,  inasmuch 
M  the  rupture  is  in  these  portions  of  the  urethra.  Each  has  its  own 
fifM  of  extension  of  the  urine  within  the  subcutaneous  tissues. 

RMojy.— Etiology  embraces  predisposing  and  exciting  factors,  which 

we  only  local.     The  predisposing  elements  are  the  pathogenesb  in 

the  urethra  proximal  to  the  strictiu-e  as  described  on  page  340.    The 

e»riting  cause  is  rupture  of  the  urethra  after  sudden  closure  of  a  tight 

Itricture  by  edema,  through  the  effort  to  force  urination  in  the  majority 

of  tases,  while  in  the  minority  of  cases  careless  instnuuentation  upon 

S  tight  annular  stricture  of  narrow  extent  tears  through  the  ure^a 

■round  it,  making  a  false  passage  and  extravasation.    Pressure  of  the 

Ctvnplications  of  stricture  such  as  abscess  of  Cowper's  glands  may  lead 

extravasation. 
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Pathology. — The  laceration  of  the  urethra  followed  by  the  appearaoce 
and  extension  and  decomposition  of  the  urine  in  the  tissues  is  tie 
essence  of  the  process,  dependent  of  all  the  factors  in  the  pathogeHeas 
of  strictiu^  in  the  proximal  uretlira  previously  detailed.  To  this 
foundation  is  added  the  rupture  by  muscular  strain  or  tlie  laceration 
by  instrumcirts  followed  by  the  leakage  of  urine  at  each  effort  to 
evacuate  the  bladder.  The  edematous  stricture  added  to  the  antt- 
cedent  tight  strictuic  before  the  accident  is  followed  by  more  edema 


Fiu.  lll>. — I'lxtravuKiliuu  <if  iirinii  uf  tlic  diiuivctiiiit  lype,  probubly  DtiKiiiatiiMt  inw- 
liur  to  the  trimiinilur  limiirujil  an<l  tliUH  pxtciuUng  cliiefly  forwaril  into  the  poriaeuiu  wA 
■ciotlini  uiiil  di)wii  the  itundu  uf  tlu-  tliliihB  ipiiiliKl  by  tho  foscin  nttachcMl  to  the  runi  of 
the  pubiit  uud  bchiuiii.  Tlio  uriiii'  prolioljy  liroke  through  the  bairiera  ut  fasciii  on  ihc 
loft  Bide  and  traveled  liiickniird  over  tho  Inittuck  ua  f ar  as  the  gciicraj  rcgiuii  of  the  hip- 
joint.     (Walwjri  null  ('iiiiiiiiiBliimi.') 

from  tlie  infliiniination  caused  by  the  urine,  which  still  further  tends 
to  pre\ent  resfilutioii.  If  surpjcal  intervention  now  occurs,  the  process 
ceases  in  thcs<r  temporary  lesions:  hut  commonly  the  second  stjigie  with 
IK'mianent  lesions  supervenes,  consisting  in  the  stage  of  decomposi- 
tion of  nrine  in  the  tis.siies  with  infection,  abscess  and  sinus,  and  fol- 
lowed by  systemic  absoq^tion,  often  serions  and  even  of  fatal  degree, 
'llie  complicating  lesions  of  this  condition  are  chiefly  the  reflex  results 
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in  the  kidneys  due  to  the  altered  hjdraulics  in  the  lower  urinary  tract 
uid  to  the  septicemia.     Operation  done  at  this  pcriwl  often  leaves 
b^ind  the  scars  and  fibroses  of  the  ahscesses,  which  may  Im;  verj- exten- 
Mve  ami  deforming.    The  extension  of  urine  in  the  subcutaneous  planes 
may  be  moderate  or  extreme  and  the  direction  of  travel  of  the  urine 
depends  on  the  anatomy  of  the  planes  of  fascia  of  the  perineum  and  the 
site  of  ruptiire  within  them,  as  stated  below. 
F'ljfcifF  of  Ike  perineum^  are  two:  superficial  and  deej).    The  super- 
[  ficial  fascia  lias  the  following  extent  and  attachments.    In  the  rectal 
^half  of  the  perineum  the  subcutaneous  fat  passes  into  the  iscbio- 
tal  fossa.    The  pyramidal  cavity  is  limitoi  by  the  levator  ani  muscle 
i  the  obturator  fascia.     In  the  penoscrotal  half  of  the  perineum 
r  tJif  .'■ubcutaneous  fat  is  a  definite  layer  of  fascia  prolonging  the 
6  backwanl  and  constituting  the  superficial  perineal  fascia  or 
1  of  Tillies.    This  layer  is  attached  bilatendly  to  the  rami  of  the 
id  isi;hium  along  the  Iwrders  as  far  as  the  tulwrosity  of  the 
,  anil  posteriorl\-  between  the  ischial  tulK'ro.sitj"  and  the  central 
b  of  the  perineum  it  folds  over  and  Wliiiid  tiie  posterior  border 
e  trans\ersus  perineal  muscle,  and  unites  with  the  deep  perineal 
k  as  detailed  below.     An  imi>erfectl\'  develope<l  mesial  septum 
9  from  the  upper  or  deep  surface  of  the  siiijerficial  fascia  upward 
tI  the  urethra,  and  forward  into  the  scrotum.    Thus  air  forced 
nth  the  superficial  perineal  fascia  in  one  side,  will  pass  into  and 
ion  the  scrotum  on  that  side  and  later  penetrate  to  the  opposite 
•  also,  through  defects  in  the  median  septum.     Additional  force 
I  carry  it  upward  over  the  abdomen  as  far  laterally  as  Poupart's 
mient,  where  the  suiierficial  fascia  is  attached.    The  air,  however. 
I  not  p.iss  backward  toward  the  rectal  half  of  the  perineum  nor 
niward  over  the  thighs.     Trine  extravasatcd  into  the  same  plane 
of  fa«fia  will  follow  the  same  course  through  retention  by  the  attach- 
ments of  the  superficial  fascia  of  the  i>erineum. 

The  deep  perineal  fascia  (.sulijinbic  fascia,  triangular  ligament  of  the 
urethra)  closes  the  pubic  arch  on  the  upper  aspeet  of  the  penile  crura 
and  tirethral  bulb.  Its  two  layers  are  thin,  firm,  fibrous  and  surround 
several  structures.  The  supeificial  or  interior  layer  passes  to  the  peri- 
neal central  point  in  the  midplaiie  of  the  body,  and  then  to  the  rami 
of  the  pubis  and  ischium  laterally  and  to  the  superficial  fascia  of  the 
perineum  along  the  tran\ersus  peririei  muscle,  posteriorly  into  the 
angle  between  the  crura  of  the  penis  and  the  rami  of  the  ])ubis  bulb 
bone  anteriorly.  The  upiwr  or  «leep  layer  separates  along  the  urethra 
into  right  and  left  lateral  halves,  close  to  the  apex  of  the  prostate,  con- 
tinues into  its  capsule  and  thence  into  the  rectovesical  expanse  of  the 
pelvic  fascia.  Laterally  they  are  united  with  the  obturator  layer  of 
the  pelvic  fascia.  Thus  this  layer  of  fascia  covers  the  anterior  surface 
jf  the  levator  ani  muscle  which  is  interposed  between  it  and  the 
fectovesical  fascia  and  is  connected  with  the  anal  fasc'ia  which  passes 
backward  over  the  surface  of  the  levator  ani  muscle, 
■Quain'B  Anutomy,  1$92,  Pt.  II,  voi.  u. 
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Urine  extravasated  into  this  layer  of  fascia  will,  if  between  the  two 
layers  of  the  triangular  ligament,  be  retained  there  until  it  suppurates 
through  or,  if  posterior  to  the  deep  layer,  fill  the  ischiorectal  space  and 
pass  thence  downward  upon  the  thighs  and  buttocks.  From  the  fore- 
going anatomical  details  it  will  be  seen  that  extravasated  urine  must 
travel  in  the  following  direction  according  to  the  relation  between  the 
point  of  rupture  (penile,  membranous  or  prostatic)  and  the  planes  of 
fascia. 

Penile  ruptvre  has  the  point  of  exit  anterior  to  the  triangular  liga- 
ment, and  shows  its  extravasation  either  in  the  scrotum  and  groins  or 
in  the  penis  alone.  (1)  In  the  former  case  the  rupture  is  bulbar  in  site 
and  the  urine  is  confined  within  the  dartos  of  the  scrotum  and  the 
superficial  perineal  fascia,  within  which  it  travels  upward  toward  ooe 
or  both  groins. 

The  superficial  fascia  of  the  thigh  is  attached  to  Poupart's  ligament 
so  as  to  prevent  the  urine  from  reaching  the  anterior,  inner  and  outer 
surfaces  of  the  tliigh,  as  a  rule,  but  it  may  travel  from  the  attadn 
ment  of  the  penis  and  scrotum  along  the  groin  and  upward  over  the 
abdominal  wall  in  rare  cases. 

After  it  passes  the  partial  median  septum  of  this  fascia,  it  may  then 
travel  down  the  penis  from  a  scrotal  invasion  or  become  bilateral  from 
a  unilateral  onset.  (2)  In  the  latter  case  the  rupture  is  in  the  pendulous 
urethra  outside  the  dartos  and  the  superficial  perineal  fascia  and  there- 
fore tends  to  pass  along  the  cellular  planes  about  the  corpus  spongiosum 
urethrce. 

Membranous  rupture  has  the  site  of  escape  of  urine  between  the 
layeis  of  the  triangular  ligament  and  remains  pocketed  in  this  situation 
unless  secondary  abscess  permits  it  to  escape  through  either  anterior 
or  posterior  layer  or  both  into  the  scrotum  or  perirectal  spaces,  respec- 
tively. 

Prostatic  rupture  has  the  focal  point  posterior  to  the  triangular 
ligament  and  commonly  in  the  anterior  part  of  the  prostatic  urethra, 
and  is  confined  by  the  deep  layer  of  the  triangular  ligament  and  exten- 
sions of  fascia  to  the  bones  and  muscles  of  the  ischiorectal  fossae.  Its 
median  septum  may  make  the  accumulation  at  first  unilateral  and 
later  bilateral  or  the  lesion  may  be  initially  bilateral.  The  tendency 
of  this  accumulation  is  not  only  to  invade  the  ischiorectal  foss»  but 
also  to  extend  backward  over  the  buttocks  and  downward  along  the  ] 
inner  surface  of  the  thighs.  j 

Symptoms.— S>Tnptoms  add  the  features  of  rupture,  extravasationf  , 
decomposition,  infection  and  sepsis  to  those  of  a  tight  stricture  fo^ 
lowed  by  stricture  l)y  edema  or  sudden  closure  from  other  causes,  and 
include  subjective  and  objective  local  and  systemic  elements.    The 
subjective  local  signs  are  the  pain  of  the  rupture  followed  by  the  greater 
and  progressing  pain  of  the  extravasation,  which  is  repeated  and  aug- 
mented by  every  act  of  urination  miless  relief  is  prompt  and  efficient 
If  delayed  into  the  stage  of  decomposition  and  infection  all  the  load 
suffering  of  extending  cellulitis  and  abscess  appear.    The  subjective 
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^■sttmic  signs  usiially  are  at  the  moment  of  rupture  in  the  nature  of 
urelhnil  chill,  subnormal,  then  supernormal  temperature,  with  wide 
Mcursions  and  all  the  signs  of  sepsis  in  the  circulator;',  respiratory, 
nrnoiis  and  urinary  system — rapid,  hard  or  thready  pulse,  excited 
iwpiraticm,  nervous  irritability  or  depression,  chills  and  fever,  and 
soinetinies  anuria,  or  oliguria  in  that  the  patients  pass  less  urine  into 
the  abscess  than  during  its  development.  This  symptom  is  more 
definite  if  tliere  is  a  sinus  whose  discharge  of  urine  may  be  noted. 
ilie  objective  systemic  signs  corroborate  these  details. 

The  objective  local  symptoms  involve  the  gentle  establishment  of 
ihe  aite  of  the  stricture  by  means  of  a  soft  instrument  passed  down  to 
its  anterior  surface  behind  which  may  be  felt  the  stricture  itself  and 
then  the  infiltration  which  is  moderate  and  indefinite  in  the  earliest 
periiKi  but  marked  and  extensive  in  the  later  stages  with  all  the  signs 
of  infection,  cellulitis,  abscess,  sinus  and  fistula,  according  to  the  age 
afid  neglect  of  the  case.  The  termination  of  extravasation  is  fixed  by 
Ine  duration  and  violence  of  the  decomposition  of  urine  in  the  subcu- 
taneous olanes  of  fat  and  fascia.  In  tlie  recent  cases  witli  prompt 
operative  relief,  which  is  almost  the  invariable  modem  experience,  the 
damage  may  be  comparatively  little  but  in  older  cases,  through 
Wror  of  diagnosis  or  remoteness  and  inaccessibility  to  competent 
1ft>logic)d  aid.  the  destruction  may  be  very  extensive  so  that  sinuses 
Will  dense,  deforming  cicatrices  mark  the  recover^-.  .Septic  absorption 
<»>nimoDl>'  destroys  these  patients  because  strictures  with  extravasa- 
tion are  often  also  those  with  other  severe  complications,  as  in  tlie 
bladder,  ureters  and  kidnej-s,  which  rapidly  break  down  under  the 
■epsis.  Improved  methods  of  diagnosis  of  stricture  and  education  of 
the  public  to  know  that  even  when  not  tight  a  stricture  must  be  treated 
*re  rendering  more  and  more  uncommon  these  complicated  and  fatal 
Cases  in  particular  and  cases  of  extravasation  in  general. 

Biftcnosis. — The  two  classes  of  cases,  recent  and  old,  differ  in  tlieir 

points  of  recognition.     Diagnosis  of  recent  cases  rests  on  pain  and 

sensatioD  described  by  the  patient  and  the  sudden  passage  of 

"  with  harsh,  raw  feeling  instead  of  smooth  progress  along  the 

-.followed  by  deviation  of  the  axis,  imperfect  or  absent  rotation 

KBiorThage.    The  urethroscopic  picture  is  often  final.    If  compli- 

catjng  leakage  of  urine  occurs  it  will  have  the  usual  symptoms  and 

signs  described  under  extravasation  of  urine.    Diagnosis  of  older  cases 

f^^U  on   history,  changes  in   urinary   function,   urethral  discharge, 

^•Kiigcment  of  an  instriunent  in  the  false  passage  while  the  urethra 

'^}'  be  traced  away  from  it,  dense  infiltration  along  the  passage  and 

**  Urethroscopic  picture. 

.    ,    ^^Iment.  —  Inter\-ention  at  the  earliest  extravasation  of  eitlicr 

"*>d  or  urine  b  the  sole  abortive  measure, 

'^'^)hj/laxis.—Conser\'ative  and  consistent  treatment  of  stricture 

^^**Prises  prevention  of  tliese  severe  sequels, 

l^nagement.  as  a  separate  topic,  is  fully  discussed  in  Chapter  IX 
Hic  General  Principles  of  Treatment  on  page  483. 
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Curative  TreaimenL — ^The  measures  are  chiefly  surgical  through  the 
nature  of  the  lesions,  both  causative  and  resultant. 

Physical  measures,  as  usually  recognized,  apply  only  to  the  recover}', 
foi  the  absorption  of  exudate,  infiltration  and  other  residua. 

Medicinal  measures  are  not  available  locally  except  against  the 
urethritis  and  after  surgical  relief  of  the  extravasation.  As  applied  to  ] 
the  drainage  and  dressing  of  sinuses  they  are  surgical  means.  By 
systemic  administration  the  septic  or  semiseptic  state  of  extravasation 
is  benefited,  as  shown  on  page  231  under  Septicemia.  Senimtherapy, 
by  the  methods  noted  on  page  512,  belongs  in  the  same  categor}'. 

Through  surgical  intervention  the  stricture  is  relieved,  the  bladder 
drained,  and  the  extravasation  evacuated,  drained  and  healed.  E* 
temal  urethrotomy  by  methods  shown  on  page  395  opens  the  stik- 
ture  and  drains  the  bladder.  Occasionally  suprapubic  cystostomy  ii 
required.  The  paths  of  extravasation  are  followed  from  the  periuetl 
wound  and  all  pockets  incised  and  drained.  Stitches  are  usuaBy 
omitted  and  drainage  and  dressing  are  on  established  surgical  principka. 

Ajkrireatment, — ^^fhe  immediate  measures  attend  to  at  least  the 
following  details:  (1)  To  the  urethritis  and  urethra  as  shown  under 
External  Urethrotomy  on  page  399;  (2)  to  the  bladder  and  urine  aa 
indicated  under  the  same  subject  and  imder  Cystitis,  on  page  173; 
(3)  the  sinuses  and  pockets  on  general  surgical  lines;  and  (4)  the  | 
general  condition  of  the  patient  as  described  under  Septicemia  on  page 
235.  Remote  methods  are  clearly  comprised  under  each  of  the  fore- 
going headings  and  also  under  Stricture  on  page  401. 

Cure, — Pathological  restoration  is  hardly  ever  reached,  as  shown 
under  the  various  subjects  just  noted.  The  stricture  always  requires 
sounds  for  life  and  the  infiltrations  of  the  extravasation  never  totally 
absorb.  Complete  symptomatic  cure  is  the  nile  in  well-managed  cases, 
Bacteriologic  cure  is  discussed  mider  Stricture  in  general. 

URETHRAL  INFECTIONS  IN  CHILDHOOD  AND  OLD  AGE. 

Gonococcal  Infection  from  Infancy  to  Puberty.  —  Occurrence.— 
Boys  are  less  frequently  infected  than  girls  through  anatomical  pro- 
tection of  the  parts. 

Varieties. — Acute,  subacute  and  chronic,  anterior,  posterior  and 
anteroposterior  urethritis  are  seen.  Complications  are  less  common 
than  in  adult  life  through  undevelopment.  Gonococcal  and  non- 
gonococcal tNpes  are  distinguished. 

Etiology. — All  the  factors  are  the  same  as  in  later  years.  Of  s})ecial 
importance  are  the  nongonococcal  causes — dentition,  worms,  vesical 
and  renal  disease  and  faultv  diet. 

Pathology. — The  lesions  are  the  same  as  those  in  adult  life  noting 
the  greater  rarity  of  complications. 

Symptoms. — Subjective  symptoms  diu'ing  the  prodromata  and  incu- 
bation are  usually  described  by  children.  The  establishment  is  much 
the  same  as  that  seen  in  adults. 
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DiHDOfiis. — ^A  physical  examination  and  laboratory  proof  of  the 
gonococcus  are  required. 

Differential  Diagnoais. — ^As  in  the  adult,  distinction  must  be  reached 
beti^een  the  gonococcal  forms  and  other  varieties,  such  as  catarrhal 
and  croupous  urethritis  and  meatal  infections. 

Treatment. — ^Expectant  methods  alone  are  possible  on  the  same 
principles  as  those  applied  in  the  adult. 

Gonococcal  Complications  from  Lifancy  to  Puberty. — Occurrence. — 
Through  physiological  and  anatomical  undevelopment,  complications 
are  verj'  rare. 

Varieties. — Genital  and  extragenital  classifications  are  observed  and 
under  each  exactly  the  same  forms  may  occur  as  are  seen  in  the  adult. 
The  most  important  extragenital  types  are  conjunctivitis  and  arthritis. 
Sjmptoms  and  Treatment. — ^The  clinical  characteristics  and  manage- 
ments are  the  same  as  those  employed  for  the  adult. 

Qonococcal  Infection  in  Old  Age. — Occurrence. — With  the  decline 
of  sexual  powers  infection  decreases.  The  unfaithful  infected  young 
wife  of  an  old  man  is  the  commonest  source  of  disease. 

Farieties. — ^The  forms  are  the  same  as  those  seen  in  vigorous  man- 
hood. 

Etfadofy. — Coitus  with  a  prostitute  is  fairly  common  among  ignorant 
old  men,  but  much  less  so  among  the  intelligent.  Innocent  infections 
in  wedlock  are  not  unusual. 

Pathology. — ^The  lesions  are  the  same  as  those  in  middle  life  with 
distinct  tendency  to  prostatic  infection. 

Symptoms. — In  every  respect  the  clinical  features  are  the  same  as 
those  during  sexual  activity. 
T^atment. — All  accepted  and  conservative  measures  are  applicable. 


CHAPTER  VIII. 
GENERAL  PRINCIPLES  OF  DIAGNOSIS. 

Elements  of  Diagnosis. — ^There  are  four  general  subdivisions  of  tk 
subject  of  diagnosis,  and  as  in  the  frame  of  a  picture  all  must  be  present 
for  the  complete  object.  These  elements  are:  (1)  history,  (2)  physial 
examination  which  must  be  (a)  general  and  local  by  the  standarf 
methods  of  inspection,  mensuration,  palpation,  percussion,  and  aifr 
cultation  and  (6)  local  by  special  means,  such  as  bacteriology,  instnh 
mentation,  urethroscopy,  cystoscopy  with  occasionally  its  alliea, 
ureteral  catheterization  and  x-ray;  (3)  laboratory  examination,  embrao 
ing  the  bacteriology  of  smear,  culture  and  urine,  hematology'  for  the 
complement  fixation  test  and  toxic  accumulation  of  blood  elements 
and  general  urinalysis,  and  serums,  bacterins  and  phylacogens  and  the 
complement  fixation  test  are  all  new  elements  in  diagnosis  and  treat- 
ment obtained  from  the  researches  of  modern  bacteriology  and  cannot 
be  disregarded;  (4)  treatment  with  its  results. 

Each  will  be  fully  discussed  in  its  proper  turn,  in  its  relation  wiA 
diagnosis.  The  special  instruments  and  equipment  which  belong  to 
the  science  of  Urology  are  detailed  in  this  work  as  their  use  for 
investigation.  Such  description  does  not  include  such  instruments  as 
cystoscopes  and  urethroscopes  and  their  accessories,  which  are  fully 
noted  in  the  chapters  deaUng  with  cystoscopy  and  urethroscopy,  and 
does  not  include  any  notice  of  o'-ray  apparatus,  w^hich  would  require  a 
volmne  of  its  own,  although  the  radiologist  is  the  right-hand  man  of 
the  urologist. 

The  aims  of  examination  are  the  diagnosis  of  at  least  the  following 
features  concerning  urethral  infection  in  general: 

1.  The  determination  of  discharge  by  smear,  culture  and  at  times 
inoculation  of  animals. 

2.  Inspection  of  the  surface  of  the  lining  of  the  urethra  from  end  to 
end,  including  the  neck  of  the  bladder  and  the  meatus. 

3.  Study  of  the  essential  glands  of  the  mucosa  during  the  second 
step  just  mentioned,  w^hich  must  embrace  the  glands  of  Cowper 
through  their  ducts. 

4.  The  various  sexual  organs  in  direct  relation  with  the  urethra, 
that  is  to  say,  the  prostate,  seminal  vesicles  and  testicles. 

5.  The  blood  test  for  the  gonococcal  complement  fixation  test  in 
chronic  cases. 

6.  Urinalysis  for  elements  of  infection  washed  from  the  urethn 
with  the  urine,  and  signs  of  renal  and  vesical  disease  which  may  ensue 
upon  the  urethritis  as  complications  or  be  a  basis  of  local  ill  health 
on  which  the  gonococcal  urethritis  has  been  engrafted. 


HISTORY 

The  social  importance  of  correct  diagnosis  requires  recognition  of 
the  nature  of  the  infection  on  account  of  its  eonununicabilitj'  in  most 
vjrifties  of  urethritis,  and  determination  of  the  location,  penetration 
and  roiuplications  of  the  disease,  because  this  knowledge  is  the  basis 
<>i  Uratment  in  the  comprehensive  sense  and  of  curability.  The  per- 
sistence of  the  infection  is  the  one  deciding  element  of  cure  and  mar- 
riBgeability  and  of  the  possible  transmission  of  unsuspected  disease  in 
wedlock.  These  principles  apply  to  both  males  and  females  and 
become  of  gra\'e  importance  when  one  recognizes  the  destructive 
tJaracter  of  gonococcal  invasion  in  both  sexes  and  remembers  that 
the  sexual  act  involves  in  its  close  personal  contact  the  primary  means 
of  infection  and  that  its  normal  frequency  only  multiplies  this  means. 
These  tacts  are  the  reasons  why  venereal  infection  should  be  treated 
as  a  special  field  of  medicine  in  the  hands  of  trained  experts,  when 
such  are  available,  and  the  reasons  why  even  these  specialists  should 
spare  no  scruple  or  conscientiousness  to  reach  a  final  diagnosis  in  every 
(ase  before  treatment,  during  treatment  and  before  discharge  from 
trtalment. 

HISTOBT. 

Hijiory  Fonn. — The  following  outline  of  history  has  for  years  been 
"f  great  service  in  the  author's  private  practice  and  by  a  system  of 
»bbrevifttiona  has  been  reduced  to  the  size  of  a  piece  of  paper  eight 
oytcQ  inches,  so  that  with  the  minimum  of  writing  a  full  record  is 
■nade  in  a  few  moments,  largely  by  crossing  out  titles  with  negative 
findings  in  the  given  case,  and  by  using  symbols  and  signs.  The  points 
■^ibraced  in  this  form  of  record  follow. 
-^'ame;   Residence;   Nativity;   Race;   Age;   Sex;   Civil   Condition; 

^wation.    Case  Number;  Date- ,  19     ;  Referred  by  Dr. 

Diagnosis. — Urethritis:  number  of  the  attacks,  acute,  subacute, 
''wonic,  anterior,  posterior,  gonococcal,  nongonococcal.  Complica- 
tions; Sequels;  Result. 

"oimer  Oeneral  HiEtoiy. — Family  history,  father,  mother,  brothers, 
^t«rs,  living  and  health,  dead  and  disease;  wife,  female  diseases, 
"■•Jdren  and  miscarriages. 

PerBonal  History.^  General  health  with  special  reference  to  rcsist- 

*"**  to  infections,  duration  of  ordinary  illnesses,  catarrhal  conditions 

■^d  other  diathesis,  previous  infectious  disease  with  respect  to  renal 

f"**!   other  complications;  weight;  appetite;  bowels  and   any  other 

""jioations  of  general  health.    Habits  as  to  alcohol  and  tobacco. 

Conner  Venereal  History,^  Syphilis  (pox,  great  pox,  lues,  blood 

i^'^ease  and  hard  chancre):  date  of  chancre;  diagnosis  and  treatment 

?K  physician,  dispensarj',  druggist  or  self  with  internal,  inunction, 

'Jf^ction  or  fumigation;  duration  of  treatment.    Physical  examination 

to  skin,  mouth,  anus,  lymphatic  glands,  hair  and  bone.     Non- 

'hititii^  Lesions:   chancroid  (soft  chancre,  eating  chancre,  haircut); 

— 'Pes;  warts;  number  of  attacks,  date  of  last  attack;  diagnosis  and 

***tment   by   physician,   dispensary,   druggist   or  self;  diu'ation   of 
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treatment  with  caustic,  powder,  wet  dressing,  irrigation;  date  of  oeaOf 
tion  of  treatment;  complications,  character,  treatment  and  result 
Physical  examination  as  to  scars  of  lesions,  complications  or  operationi 

Urethritis:  nimiber  of  attacks,  severe  attacks,  prolonged  attach^ 
date  of  last  attack;  complications  in  any  attack,  balanitis,  balano- 
posthitis,  phimosis,  paraphimosis,  bleeding,  adenitis,  epididymitis^ 
fmiiculitis,  prostatitis,  urethrocystitis,  cystitis,  abscess,  riieumatifli 
in  joints  aflFected;  special  subjective  symptoms  not  covered  by  tke 
foregoing  headings.   Diagnosis  and  treatment  by  physician,  dispensiiy, ; 

druggist  or  self,  for period;  with  internal,   injection,  irngBtioB 

methods;  ceased  under  orders  or  by  own  volition. 

Present  Venereal  History. — Sexual  habit,  intercourse  every diyi 

or  weeks,  with  any  or  special  woman,  date  of  infecting  intercoanei 
Urethritis:  duration  and  incubation  of  present  attack;  time  of  onset  of 
subjective  symptoms  after  intercourse;  time  of  appearance  of  dischaqB 
after  intercourse;  character:  thin,  thick,  scanty,  moderate,  apoo^ 
mucous,  purulent,  bloody;  scalding,  preputial,  meatal,  urethral,  antcfior ' 
or  posterior;  diurnal  urination  and  nocturnal  urination  every — 
hours;  control,  urgency,  tenesmus;  blood  before,  after  or  with  urinatioo; 
chords ;  special,  subjective  s>Tnptoms  not  covered  by  the  foregoini 
headings.    Diagnosis  and  treatment  by  physician,  dispensarj',  druggjit 

and  self  for period  with  internal  injection  and  irrigation  method; 

stopped  by  physician  or  own  volition. 

Complications  (foIIoA^ing  exactly  the  same  list  and  form  as  just 
stated  in  the  previous  paragraph). 

Physical  Examination. —  General  condition;  bacteriologic  examini' 
tion  (smear,  culture  and  complement  fixation);  discharge;  thm,  thick, 
scanty,  moderate,  copious,  mucous,  purulent,  bloody.  Urinary  spefr 
men  I,  II,  III,  IV,  V  (five-glass  test  of  Wolbarst);  edema,  balanO' 
posthitis,  lymphangeitis,  foreskin,  glans,  meatus,  urethra,  test* 
epididymes,  cords,  prostate,  seminal  vesicles  and  groins* 

The  adoption  of  such  a  logical  and  consecutive  scheme  as  the  fbi^ 
going  insures  a  careful  history  as  the  starting-point  of  a  proper  diif 
nosis  and  does  not  require  much  time  after  experience  as  headings  wilt 
negative  findings  may  be  crossed  out  and  sjmbols  employed  to  sati 
writing. 

PHYSICAL  EXAMINATION. 

General  Ck)nsiderations. — As  already  stated,  the  physical  analysis  < 
the  case  must  be  general  and  local  by  the  standard  methods  of  inspe 
tion,  mensuration,  palpation,  percussion  and  auscultation,  and  mu 
be  also  local  by  si>ecial  means,  such  as  bacteriology,  instrumentatio 
lu-ethroscopy,  cystoscopy,  with  occasionally  its  allies,  ureteral  cathetei 
zation  and  x-ray.     . 

General  Examination  need  not  be  minute,  as  the  infection  is  chiei 
local  in  its  manifestations,  but  such  factors  as  temperament,  jaundic 
anemia,  edema,  cyanosis,  injury,  operation  and  the  like,  may 
rapidly  noted  as  having  an  influence  on  the  general  bodily  resbtan 
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of  the  case.  Temperature  should  be  taken  and  signs  of  septic  absorp- 
tion uoted  in  pulse,  respiration  and  general  appearance,  if  fever  is 
present,  On  the  whole  it  may  be  said  that  given  good  bodily  health  the 
infcctioQ  will  be  more  rapidly  and  fully  controlled  than  in  the  over- 
wrked,  ill-housed,  anemic  neurasthenic  type. 

Local  Hxuninatioii  has  been  schematically  presented  in  the  previous 
P»ge8  as  part  of  the  history  chart  whose  headings  may  now  be  more 
fully  detailed.    By  inspection  is  noted  the  condition  of  the  foreskin, 
shesth,  dartos,  and  pubic  region  for  edema  and  cellulitis,  and  the 
iicrotum  for  enlargement  of  its  contents  and  the  groins  for  adenitis, 
ijinphungeitis  may  rarely  be  seen  in  mixed  infections  with  severe  eom- 
plifating  balanoposthitis.    A  distended  bladder  may  be  suspected  from 
'Nprapubic  prominence  and  reduced  respu-atory  motion,    Mensuration 
belongs  more  properly  to  the  special  instrumental  investigation.    By 
erternal  palpation  are  verified  the  findings  of  inspection  as  to  the 
•■haracter  and  involvement  of  the  edema  and  cellulitis,  and  on  with- 
drawing the  foreskin  the  condition  of  its  lining  and  the  glans  and  then 
">'  opening  the  meatus   its  edema  and  other  conditions,  especially 
Associated  chancre,  chancroids  or  other  ulcers,  and  especially  the  dis- 
charge, tliin,  thick,  scanty,  moderate  or  copious;  raucous,  purulent  or 
Woodj".     Along  the  venter  of  the  penis  the  urethra  may  be  traced 
for  severity    of    the    inflammation,    thickenings,    nodes,    strictures. 
al>s<.'e5ses,  adhesions,  sinuses  and  the  like. 

In  palpation  of  the  urethra,  as  indicated,  an  instrument  may  or  may 

oot  be  within  the  cavity  of  the  canal,  with  gain  in  defimteness  of  the 

findings  hy  the  latter  step,  which  is,  however,  available  only  in  the  late 

subacute  or  chronic  stages  when  active  symptoms  or  infection  have 

largely  or  fully  disappeared.    Palpation  without  an  instrument  may  be 

employed  at  any  period  of  the  disease  along  both  the  anterior  and 

I*osterior  portions  of  the  canal  and  should  not  be  omitted  during  the 

"i^t  visits  of  the  case  and  often  reveals  the  conditions  just  noted. 

*  alpation  with  an  instrument  may  be  done  with  a  steel  sound,  or,  as 

">e  ftiiter  prefers,  with  an  olive-point,  cone-tip,  lead-core  dilator, 

^liich  is  much  less  apt  to  offend  excitable  foci.    EitJjer  instrument  may 

"^  passed  only  as  far  as  the  bulb  or  into  the  bladder,  which  should 

always  be  washed  afterward  as  a  precaution  and  moderately  filled 

^'•Ih  vrarm  feeble  antiseptic,  such  as  silver  nitrate  solution  1  in  .'iOOO, 

^'SJTol  3  per  cent.,  or  protargol  0..5  per  wnt.    In  the  anterior  urethra 

"pdules,  thickening  and  stricture  are  readily  determined  by  this  step. 

"^<*duies.  large  or  small,  few  or  many,  insensitive  or  tender,  without 

***"  *ith  adhesion  of  the  skin  commonly  mark  points  of  involvement 

^'  follicles  and  usually  of  jwrsistenoe  of  infection.    Thickening  of  the 

^^thra  as  a  whole,  suggesting  a  deep  urethritis  or  periurethritis,  is  less 

TjP'iimon  than  angle  or  multiple  zones  of  thickening,  which  indicate 

J^^  early  stages  of  infiltration  and  stricture.    Through  the  rectum, 

jlj*^   condition  of  the  bulb  and  in  the  posterior  urethra  disease  of 

J^;^**per's  elands  just  within  the  anal  verge  and  of  the  prostate  farther 

^*  the  bowel  are  more  fidly  described  under  rectal  examination  below. 
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The  limitations  of  such  urethral  palpation  are  that  the  anterior  portion 
and  the  bulb  are  best  examined  and  the  posterior  p>ortion  far  les 
because  literally  the  glands  of  Cowper  and  the  prostate  so  dosetr^ 
surroimd  the  canal  that  the  latter  is  inaccessible  to  the  finger.   Even 
in  the  anterior  urethra  that  portion  of  the  corpus  spongiosum  which  ii 
dorsally  attached  to  the  corpora  cavernosa  is  hot  reached  at  all.  In 
all  circumstances^  therefore,  the  suggestions  of  urethral  palpation  must 
be  verified  by  anteroposterior  urethroscopy. 

Chorded  IjTnphatics,  especially  on  each  side  of  the  dorsal  midline^ 
may  be  traced  along  the  penis  into  either  or  both  groins,  where  tkejr 
terminate  in  adenitis  of  congestive  neocellular  or  suppurative  tyft- 
all  commonly  pointing  to  a  complicating  mixed  pyogenic  infecdoo 
usually  of  the  foreskin  or  glans.  The  dartos  should  be  felt  for  locator 
general  infiltrations,  or  edema  and  adhesions  to  the  testes  or  bulb. 
Each  testicle  is  then  examined  with  the  fingers  in  regular  order  as  to 
the  gland  itself,  the  epididymis  in  its  globus  major,  body  and  globus 
minor,  and  the  vas  deferens  throughout  its  extent  from  testicle  to 
internal  abdominal  ring.  The  appearance  of  overdistended  bladder 
may  be  proved  by  palpation  from  above  downward  in  the  middle  Bk 
and  laterally  from  each  side.  Tenderness  along  the  groin  must  suggflt 
inflanmiation  in  the  vas  deferens,  lymphatic  channels  or  glands,  or  the 
early  stages  of  hernia,  which  must  never  be  out  of  view  in  diagnosk 

Internal  palpation  or  rectal  examination  should  always  be  part  of 
manual  exploration  of  the  case  and  in  the  average  patient  is  best 
performed  by  the  follow- ing  relative  positions  of  the  patient  and  operator 
The  patient  stoops  over  the  side  of  the  table  resting  upon  his  elbow 
or  over  a  chair  seat  resting  upon  his  hands,  wiih  his  feet  about  eighteen 
inches  apart  and  rotated  inward.  This  attitude  opens  the  luteal 
cleft  and  relaxes  the  glutei  for  ready  access  to  the  anus.  Having  pro* 
tected  himself  w- ith  rubber  gloves  or  the  finger  cot  with  rubber  shidd, 
or  a  rubber  finger  cot  and  gauze  as  shown  in  Fig.  21,  the  surgeon 
stands  directly  behind  the  patient  and  inserts  his  lubricated  index 
finger  into  the  anus  and  secures  penetration  and  rest  by  pressure  upon 
his  elbow  with  his  hip  of  the  same  side,  which  without  muscular  force 
by  the  forearm  leaves  the  hand  and  forearm  free  for  only  palpation  ol 
the  bulb  of  the  urethra,  prostate,  seminal  vesicles,  and  Cowper's  glands. 

The  -other  postiu-es  for  rectal  examination  are  the  lithotomy,  ri^t 
or  left  lateral  and  knee-chest;  but  they  are  of  less  serxdce  than  the 
foregoing  position  because  massage  of  the  prostate  and  collection  of  a 
specimen  w-hich  are  essential  to  a  complete  examination  cannot  be 
well  carried  out  in  these  attitudes. 

The  indications  for  rectal  examination  are  that  it  is  proper  in  aH 
cases  of  urethritis  in  the  male  as  part  of  a  thorough  investigation. 
Acute  forms  of  the  disease  may  readily  be  discovered  in  the  bulb, 
posterior  urethra,  prostate,  Cowper's  glands,  seminal  vesicles  and  even 
w^th  certain  limitations  in  the  bladder,  and  chronic  forms  of  obscun 
diagnosis  may  be  properly  determined  at  least  as  to  their  chief  focus 
complication  and  predominating  nature. 
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Each  anatomical  part  is  recognized  in  regular  order  and  then 
qjlored  systematically  as  to  size,  outline,  surface  and  changes  in  the 
ensity,  such  as  hardness,  softness,  spottiness,  sponginess,  bulging, 
ulsation,  tension  and  fluctuation. 

The  meaning  of  pain  during  rectal  examination  is  usually  explained 
fi  follows:  If  its  site  is  lateral,  the  lobes  of  the  prostate  may  be 
regarded  as  involved,  provided  especially  that  they  also  reveal  other 
conditions  consonant  with  the  pain.  If  its  site  is  central  and  the 
corresponding  re^on  of  the  prostate  is  negative  for  other  signs,  then 
it  may  be  assiumed  that  the  urethra  is  severely  affected.  In  any  event 
full  analysis  of  these  suggestions  must  be  made  with  the  urethroscope 
and  possibly  the  cystoscope. 

Bidb  of  the  Urefhra. — The  bulb  of  the  urethra  is  found  in  the 
normal  course  of  this  passage  inmiediately  in  front  of  the  triangular 
ligament  and  in  relation  with  Cowper's  glands  and  their  ducts,  if  dis- 
eased. These  duets  empty  into  it  and  may  in  rare  cases  be  traced 
there.  The  bulb  may  be  prominent  or  almost  imperceptible  according 
to  its  condition  of  inflammation  or  health,  and  like  the  anterior  urethra 
as  a  whole  is  best  felt  with  an  instrument  in  the  urethra,  such  as  a 
flexible  bougie  or  a  steel  sound.  As  in  the  other  portions  of  the  anterior 
urethra  such  examination  may  reveal  nodules,  thickening,  strictiu^ 
and  sometimes  the  corded  ducts  of  CowT)er's  glands,  all  of  which  must 
he  duly  verified  by  urethroscopy. 

Glands  of  Cowper. — Anatomy. — The  glands  of  Cowper  are  anatomi- 
cally between  the  layers  of  the  triangular  ligament  and,  therefore, 
just  above  and  slightly  lateral  to  the  bulb,  which  brings  them  just  in 
front  of  the  apex  of  the  prostate,  where  they  may  he  grasped  between 
the  index  finger  within  the  rectum  and  the  thumb  upon  the  perineum 
tod  their  general  condition  elicited.  The  normal  gland  is  not  palpable 
but  the  diseased  organ  may  show  any  variety  of  change  from  infiltra- 
tion to  abscess  and  sinus.  The  examiner  should  be  familiar  with  all 
these  ordinary'  changes. 

The  points  of  anatomy  to  bear  in  mind  therefore  are  that  the  glands 
ire:  (1)  between  the  layers  of  the  triangidar  ligament;  (2)  just  above 
md  lateral  to  the  bulb  of  the  urethra;  (3)  directly  inside  the  anal 
erge  and  (4)  provided  with  rather  long  ducts. 

Pathology. — ^The  facts  of  patholog\'  to  remember  are:  (1)  that  the 
>rmal  glands  are  not  palpable;  and  (2)  that  the  diseased  glands  may 
ive  either  patent  or  occluded  ducts. 

Technic  of  Examination. — ^The  posture  for  examination  may  be  the 
botomy,  the  lateral,  the  knee-chest  or  the  standing-and-stooping 
sture  which  has  just  been  described  under  rectal  examination  on  i)age 
1,  and  is  much  to  be  preferred  to  all  others  l^ecause  examination 
1  treatment  of  the  prostate  may  be  done  without  changing  the  pos- 
e  of  the  patient  in  any  way.  Luys^  describes  a  jK)sition  as  follows: 
[>r  the  exploration  of  these  glands  the  patient  should  lie  flat  on  his 

» Text-book  on  Gonorrheu.  11)13,  p.  102. 
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back,  the  thighs  and  legs  being  semiflexed,  with  the  heels  together  am 
the  knees  separated."    The  steps  of  the  examination  are  external  and 
internal.    External  inspection  and  palpation  may  reveal  a  perfectly 
normal  perinemn  or  a  distinct  protrusion  on  one  or  both  sides  with 
redness  and  infiltration  of  the  skin  over  it.    Internal  palpation  throu|gi 
the  anus  is  done  -mth  the  palm  toward  the  object  examined  as  in  all 
other  procedures  and  therefore  in  this  toward  the  base  of  the  bladder. 
The  finger  and  hand  are  protected  with  a  rubber  glove,  stall  and  gaine 
shield  or  stall  and  rubber  shield  already  described  in  Fig.  21.   After 
having  passed  the  anal  verge  the  prostate  is  first  reached,  its  apo 
recognized  and  in  front  of  this  the  bulb  of  the  lu^thra  traced  fonnttti 
as  far  as  possible.    On  either  side  of  the  bulb  practically  opposite  tke 
apex  of  the  prostate  are  located  the  glands  of  Cowper,  perceptible  only 
in  disease.    With  the  index  finger  at  the  proper  point  within  the  rectum 
and  with  the  thmnb  opposite  it  upon  the  surface  of  the  perineum,  4c 
mass  of  this  body  is  carefully  explored  between  them  either  from  the 
midline  outward  or  from  without  inward  until  certain  that  nothing 
showing  disease  is  present.    Properly  done  the  position  of  the  index 
finger  will  correspond  with  the  lower  border  of  the  posterior  layer  rf 
triangular  ligament.    A  diseased  gland  appears  as  a  body  of  about  pe«r 
size  or  larger  and  from  hard  to  boggy  in  consistence  according  as  the 
one  or  the  other  patliologieal  state  exists,  with  occlusion  and  without 
occlusion  of  the  duct.    The  laboratory  diagnosis  rests  on  securing* 
proper  specimen  which  is  possible  only  in  cowperitis  without  oedusiGO 
and  by  the  following  steps:  (1)  flushing  of  the  m^thra  free  of  pus, by 
having  the  patient  evacuate  a  full  bladder  or  by  irrigating  the  bladder 
and  urethra  artificially;  (2)  irrigation  of  the  anterior  urethra  as  aeon- 
trol  of  the  former  step;  (3)  expression  of  the  contents  of  the  gland, hy 
the  same  details  of  massage  employed  for  the  prostate  but  carefuDy 
avoiding  the  prostate  in  any  of  the  manipulations;  (4)  evacuation  of  ^^ 
boric  acid  water  left  in  the  bladder  at  the  end  of  the  first  step  into  (^ 
sterile  bottles  for  the  laboratory. 

In  cowperitis  with  occlusion  no  specimen  may  be  obtained  until  tJ 
duct  opens  either  in  the  process  of  Nature  or  under  the  influence  ^ 
massage,  hydrotherapy,  electrotherapy,  dilatation,  and  surgical  tren 
ment,  as  described  on  pages  112  to  115.  A  specimen  must  be  secure 
at  the  time  of  operation  for  drainage  or  extirpation  of  the  gland.  A 
in  other  diagnoses  verification  through  anterior  and  posterior  urethn 
scopy  must  be  secured  before  final  deductions  may  be  reached. 

Prostate  Gland. — Anatomy. — The  anatomy  of  the  prostate  shou 
be  well  understood.  Its  apex  is  immediately  inside  the  rounded  ma 
of  the  sphincter  ani  nuiscle  with  only  the  bulb  of  the  urethra  below 
Its  lateral  margins  extend  outward  to  right  and  left  until  in  the  nom 
gland  a  level  is  reached  by  its  base  within  easy  reach  of  the  examini 
finger.  From  the  base  forward  to  the  apex  again  the  lower  surface 
the  gland  is  traversed  by  the  finger.  In  the  average  normal  ca 
therefore,  the  prostate  is  approximately  the  size  of  a  very  large  ho 
chestnut,  of  regular  outline,  smooth  surface,  with  a  middle  sul< 
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etween  the  lateral  lobes  and  uniform  firmness  as  of  the  flexed  biceps 
1  a  woman  and  without  sensitiveness.    The  finger  should,  therefore, 
letect  general  or  circumscribed  enlargement,  nodulations  and  other 
rtegularities  of  surface.    The  gland  may  be  hard  or  soft,  spotty  or 
spongy  or  of  irregular  consistence.   There  may  be  signs  of  hypertrophy, 
general  or  circumscribed,  upon  which  the  infection  has  been  engrafted. 
The  tension  of  the  pus-producing  process  usually  leads  to  bulging  of 
the  gland,  with  definite  elasticity  and  often  with  pulsation.    Fluctua- 
tion is  much  less  conunon  than  uniform  tension  and  firmness,  probably 
on  account  of  the  thick  capsule  of  the  gland.    In  the  nature  of  the  lesion 
instrumental  examination  is  not  possible  during  the  acute  periods. 
When  the  inflammation  has  subsided  the  urethra  may  be  cautiously 
explored  with  a  soft  instrument  and  the  gland  examined  upon  it. 
Pain  and  tenderness  are  prominent  features,  corresj)onding  with  the 
tension  which  leads  to  pressure  on  the  nerves  and  with  the  activity 
of  the  infection  which  causes  their  irritation  are  prominent  over  the 
gland  as  a  whole  in  generalized  prostatitis  and  over  the  affected  lobe 
in  localized  prostatitis. 

Examination  of  the  Prostate. — The  close  relation  of  the  prostate  with 
the  posterior  lu'ethra  makes  it  a  very  accessible  organ  for  invasion  and 
its  anatomical  constitution  renders  it  highly  susceptible  to  infection 
from  this  canal  and  its  histological  structure  renders  cure  of  mvasion 
most  difficult.  One  should  ever  remember,  therefore,  this  clinical  fact 
and  along  with  it  the  indications  of  prostatic  exploration  in  every  case 
of  urethritis  as  onlv  one  detail  of  a  full  examination.  Such  indications 
are:  (1)  congestion  present  in  nearly  all  cases  is  mild  in  purely  anterior 
urethritb,  severe  in  posterior  lesions  and  intense  in  complications; 
(2)  suppuration,  occurring  in  the  late  severe  cases,  is  either  focal  as  a 
single  abscess  or  multiple  abscesses,  or  generalized  throughout  the 
gland  as  a  whole.  The  systemic  reaction  in  these  cases  may  be  so  pro- 
found as  to  simulate  severe  infection,  such  as  t>T)hoid  fever.  The  author 
recalls  a  patient  who  was  so  ill  at  the  advent  of  prostatic  suppiu'ation 
that  he  went  to  bed,  smnmoned  his  family  physician,  who  diagnosed 
typhoid  fever  and  treated  him  for  it  for  nearly  three  weeks.  This 
treatment  was  without  result.  During  the  absence  of  the  author 
another  surgeon  was  called  in  and  recognized  the  prostatic  abscess, 
which  should  have  been  perfectly  obvious  and  unmistakable  all  the 
time,  if  the  family  physician  had  been  careful. 

The  postures  have  been  fully  described  in  the  previous  paragraph  on 

rectal  examination  and  need  not  be  repeated  here  except  in  the  detail  of 

positive  preference  for  the  standing-and-stooping  attitude;  but  the 

preliminaries  should  never  be  omitted  and  include  a  call  by  the  patient 

with  full  bladder,  its  evacuation  to  wash  tlie  urethra  as  clean  as  possible, 

irrigation  of  the  anterior  and  posterior  urethra  to  complete  the  cleansing 

possibly  left  imperfect  by  the  urine,  and  distention  of  the  bladder 

with  normal  salt  solution  or  2  to  4  per  cent,  boric  acid  water,  with 

wbich  the  results  of  prostatic  examination  are  washed  into  several 

eoeptades  for  examination.    The  seven-glass  test  of  the  author  should 

J  ways  be  done  in  advance  in  order  to  determine  the  lesion  as  postec\ot  • 
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The  precautions  are  against  fainting  of  the  patient,  due  either  to 
pain  or  fear,  or  both,  and  against  an  empty  bladder,  which  destroys 
the  support  of  the  gland  necessary  for  a  competent  diagnosis,  and 
against  violence  of  manipulation,  which  will  bruise  the  congested  or 
infected  gland  and  excite  severe  absorption  and  reaction  and  against 
omission  of  lavage  of  the  bladder  and  the  administration  of  urinary 
antiseptics,  especially  if  instruments  of  any  kind  have  been  used. 
Systemic  reaction  may  be  avoided  by  putting  the  patient  to  bed  for 
one  or  more  days  and  giving  him  a  pill  of  morphin  gr.  J  to  }  (or  codeine 
gr.  5  to  1),  quinine  gr.  5  and  tincture  of  aconite TTl  i-iii  (or  nitroglycerine 
f^i^)  according  to  his  sthenic  or  asthenic  type. 

The  methods  are  of  two  classes:  clinical  or  standard  and  special  or 
corroborative. 

(A)  Clinical  or  standard  exploration  of  the  prostate  includes: 

1.  Rectal  examination. 

2.  Massage. 

3.  Laboratory  analysis  of  secretion. 

4.  Mensuration. 

(B)  Special  or  corroborative  examination  of  the  prostate  embraces: 

1.  Urethroscopy. 

2.  Cystoscopy. 

3.  Roentgenology. 

The  other  classification  of  these  examinations  is  into:  (A)  non- 
instrumental,  which  embraces  the  rectal  exploration  and  laboratoiy 
test  and  massage;  and  (B)  instrumental,  which  involves  mensuration, 
urethroscopy,  cystoscopy  and  x-ray. 

The  technic  is  the  same  for  both  the  rectal  examination  and  the 
massage,  just  stated  as  the  first  two  methods,  excei)t  that  in  massage 
the  manipulation  is  more  prolonged  with  the  purix)se  of  expressing  or 
milking  the  gland  free  of  its  contents — normal  or  abnormal.  Wth 
the  preliminary  preparation  already  described  in  the  paragraph  on 
internal  palpation  or  rectal  examination  as  to  the  bladder  and  urethra, 
the  attitude  of  the  patient  and  the  protection  and  position  of  the  su^ 
geon,  the  finger  is  inserted  into  the  rectum  and  advanced  to  the  hi^iest 
part  of  the  gland  in  the  middle  line  and  then  passed  laterally  to  the 
angle  of  either  lateral  lobe.  The  anatomical  arrangement  of  the  ducts 
must  be  here  borne  in  mind,  on  the  point  that  they  pass  radially  toward 
the  urethra  on  all  its  aspects  but  chiefly  along  the  floor  in  the  general 
region  of  the  collieulus.  Therefore,  in  order  to  drain  the  acini  propoly* 
the  pressure  must  be  placed  and  directed  in  the  same  general  manner. 
The  Jiuthor  therefore  prefers  to  make  pressure  lateromesially  beginning 
at  the  angle  of  one  lateral  lobe  and  passing  step  by  step  until  the  apex 
of  the  gland  is  reached  and  then  to  repeat  the  same  procedure  on  the 
other  lateral  lobe  and  finally  on  the  middle  lobe  over  the  urethra.  It 
is  certainly  a  mistake  to  perform  massage  in  a  more  or  less  irregular 
manner  from  side  to  side.  The  proper  action  is  a  scooping  motion  over 
the  field  as  just  descrilx^d. 

The  clinical  factors  developed  during  prostatic  examination  and 
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massage  may  be  summed  up  as  follows:  (I)  congestion  is  shown  by 
wftiiesa  and  slight  enlargement,  somewhat  like  the  parallel  condition 
in  the  skin;  ,(2)  tension  represents  the  next  step  with  elasticity  and 
firmness;  (3)  a  single  abscess  without  evacuating  sinus  possesses  promi- 
ufiiii;.  elasticity,  firmness,  heat,  tenderness  and  sometimes  fluctuation, 
either  m  a  definite  portion  of  the  gland  or  its  whole  body;  (4)  a  single 
abscess  ftith  evacuating  siuus  possesses  a  soft  spot  where  the  promi- 
nence had  previously  been,  easily  depressed  with  an  outflow  of  pus; 
{51  multiple  abscesses  without  or  with  sinuses  will  be  Indicated  by 
prommences  or  depressions  with  the  other  sepmrate  features  abeady 
state<i. 

The  laboratory  anal^'sis  of  the  secretion  is  the  next  method  and  is 
rtally  part  of  the  preceding  detail.  Only  sterile  receptacles  should  be 
employed,  which  are  best  a  glass  funnel  and  bottle  (to  avoid  pouring 
from  a  graduate  into  a  bottle  with  risk  of  contamination),  standing 
either  on  a  stool  between  the  patient's  knees  or  held  beneath  the  penis 
hy  the  patient  himself  or  an  attendant.  In  cases  of  much  disease  of 
^e  prostate,  a  rather  copious  specimen  will  be  secured  by  allowing 
it  to  drip  from  the  urethra  or  stripping  it  out  into  the  receiver.  Thi3 
K  specimen  No,  1  and  subsequent  specimens  are  secured  by  having 
the  patient  evacuate  the  fluid  previously  passed  into  his  bladder, 
"hich  may  constitute  several  additional  bottles.  These  should  be  of 
sufficient  size  to  permit  the  four-glass  test  for  clinical  judgment  of  the 
^se  exactly  as  though  urine  were  under  inspection.  AJl  the  bottles 
*K  then  sent  to  the  laboratory  for  full  physical,  chemical,  microscopic 
*^  bacteriological  examination  and  report,  which  will  be  consonant 
with  the  clinical  findings. 

The  microscopic  features  are  shown  in  the  illustrations  on  page 
315,  which  have  been  taken  from  the  work  of  Oherlaender  and  Koll- 
ni&tm,'  and  their  modern  interpretation  is  contained  in  the  abstract  of 
Young's  paper  on  pages  317-318. 

Mensuration  is  the  next  procedure  and  is  the  first  strictly  instru- 
mental step,  involving  the  use  of  flexible  or  rigid  instruments,  with 
preference  for  the  former.  The  flexible  instruments  may  be  the 
double-headed  bougie-a-boule  of  I'aateau  having  the  centimeter 
graduations  on  its  shaft,  or  a  special  catheter  suited  to  the  case  with  a 
lead  core  dilator  in  it  as  an  obturator,  to  afford  suitable  resistance  of 
thu  Urethra.  The  olive  head  of  the  bougie-d-boule  causes  much  less 
Jiatress  than  the  cone  head  and  should  alwaj-s  be  used.  The  rigid 
instruments  may  be  any  sound  or  catheter  accepted  by  the  urethra, 
with  special  emphasis  on  the  advantages  of  the  author's  model  of  irri- 
gftting  sounds  in  permitting  lavage  of  the  bladder — a  procedure  which 
"'o  beat  be  regarded  as  essential  to  this  work.  The  really  technical 
s^is  are  that  the  apex  of  the  prostate  is  carefuUy  located  with  the 
™?cr  in  the  recttun  and  then  the  bougie-a-boule,  catheter  or  sound  is 
advaacfd  JntQ  tjjg  bladder  a  distance  noted  on  the  shaft  ot  the  instru- 

>  Die  Chtonischo  Gonorrhm,  Leiiiiie,  lOOl. 
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« 
ment  at  the  meatus.    Here  again  the  graduated  instrument  of  Pastean 

and  the  catheter  or  irrigating  soimd  of  the  author  all  determine  the 
point  of  entrance  into  the  bladder  accurately,  either  by  the  jump  of 
the  ball-head  through  the  sphincter  or  the  gush  of  urine.  The  diagnostic 
points  are  summed  up  in  the  lu^thral  length,  direction  and  deviatkm 
and  the  prostatic  thickness  with  other  characterfatics  of  the  gland- 
all  in  exact  analogy  with  the  palpation  of  the  urethra  on  indwellioK 
instruments.  The  chief  justification  of  the  use  of  rigid  instruments  is 
that  by  rotation  and  withdrawal  and  similar  manipulations  it  is  possibk 
to  estimate  the  protrusion  of  the  inflamed  gland  into  the  bladder  widi 
deformity  of  its  floor.  In  gonococcal  conditions  two  facts  must  never 
be  forgotten,  however,  (1)  that  the  passage  of  instruments  is  often 
difiicult  or  impossible  and  should  always  be  followed  by  lavage  and 
sterilization  of  the  cavity  of  the  bladder,  and  (2)  that,  if  possible,  lie 
urethroscope  and  the  cystoscope  should  be  given  preference,  because 
they  permit  inspection  of  the  bladder  and  the  urethra  before  the  palper 
tion  is  attempted — to  the  mutual  corroboration  of  both  steps. 

Urethroscopy  J  cystourethroscopy  and  cystoscopy  are  the  last  method 
of  examining  the  prostate  and  should  be  considered  together  becasue 
correlated  intimately.  The  science  of  urethroscopy  is  considered  m 
Chapter  XII  in  final  detail,  but  its  broad  principles  belong  here  and 
include  both  anterior  and  posterior  urethroscopy  at  the  same  sitting 
and  preferably  with  a  water-dilating  instrument,  because  this  type 
unfolds  the  crevices  of  the  canal  and  permits  inspection  of  recesses 
which  would  otherwise  escape  notice.  Its  limitations,  when  apjJied 
to  prostatic  disease  in  the  strict  sense,  are  great  because  it  reaches 
only  the  surface  of  the  urethra  while  the  diseased  prostate  is  beneath 
this  surface.  It  follows,  therefore,  that  one  may  judge  of  prostatic 
disease  only  in  accordance  with  the  condition  of  the  lu^thral  mucosa 
in  the  direct  light  of  the  urethroscope  and  in  the  reflected  light  of  the 
various  other  clinical  findings.  Such  features  of  the  urethral  mucosa 
are  in  the  epithelium,  the  anatomical  details  and  the  ducts  and  embrace 
color,  vessels,  edema,  elasticity,  crypts  and  ducts,  granidation  tissue 
and  idcers.  The  colliculus  or  verumontanum  is  the  chief  anatomical 
feature  containing  the  utriculus  masculinus  and  the  ducts  of  the  seminil 
vesicles  slightly  in  front  and  on  either  side  of  it.  Likewise  important 
are  the  prostatic  fossettes  on  either  side  of  the  colliculus  and  sli^tjy 
behind  it  containing  along  their  floor  the  largest  number  of  prostatic 
ducts. 

As  a  matter  of  routine  and  good  faith  with  the  patient  the  posterior 
urethroscopy  should  be  followed  by  the  same  investigation  of  the 
anterior  canal  and  preceded  by  investigation  of  the  neck  of  the  bladder. 
In  the  prostate  the  response  to  a  urethritis  varies  from  a  simple  sifior 
pathetic  congestion  to  infection  and  suppuration,  so  that  in  the  acute 
congestive  conditions  the  mucosa  will  be  inflamed  but  hardly  edematouSi 
but  in  the  severe  infective  lesions  the  whole  process  is  much  more 
marked  and  obvious.    In  the  chronic  conditions  the  ducts  of  the  prosi- 
tate  will  be  found  patent  and  discharging  thick  strings  of  mucus 
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ucopus  or  pus  easily  detachable  or  adherent  to  the  granulations 
bich  surround  the  duets  and  fill  in  the  folds  of  the  mucosa,  especially 
le  prostatic  fossettes. 

In  cystourethroscopy  the  effort  is  made  to  explore  the  neck  of  the 
adder  both  within  the  viscus  and  over  the  surface  of  the  muscle, 
1  collaboration  with  cystoscopy. 

Cystoscopy  is  fully  considered  in  Chapter  XIII,  but  must  be  here 
entioned  on  the  broad  basis  of  including  at  the  same  sitting  the  five 
mes  of  the  bladder  described  by  the  author^  as  the  ureterotrigonal, 
Jbperitoneal,  urachal,  retropubic  and  cervical,  with  both  the  exami- 
ition  telescope  and  retrovision  telescope. 

Inasmuch  as  the  prostate  surrounds  the  neck  of  the  bladder  entirely 
)  portion  of  the  surface  of  the  bladder  near  the  neck  must  be  omitted 
am  the  examination.  Its  limitations  during  prostatic  disease  of 
«thral  origin  in  the  strict  sense  duplicate  those  already  noted  in 
ethroscopy  in  the  preceding  paragraphs  and  involve  recognition 
the  fact  that  congestion  of  the  trigonum  is  the  only  sign  which  the 
adder  may  give  and  varies  in  degree  with  the  severity  of  the  pros- 
tic  invasion  from  congestion  to  suppuration.  Thus  it  cannot  be 
yarded  as  a  part  by  itself  of  final  diagnostic  value.  The  dangers  of 
ethroscopy  and  cystoscopy  during  a  urethritis  are  the  same  as  those 
penetrating  these  regions  with  any  other  instrument,  with  the  added 
vantage,  however,  that  the  sheath  of  these  hispection  instruments 
^ays  permits  thorough  lavage  of  the  bladder  and  urethra;  but  this 
es  not  correct  the  likelihood  of  intensifying  a  mild  acute  urethritis, 
d  of  lighting  up  a  subacute  and  declining  stage,  solely  by  the  presence 
a  mechanical  device  in  the  inflamed  and  weakened  passage.  Thus 
is  that  in  chronic  iu*ethritis  these  instruments  find  their  first  and 
yst  advised  field  of  usefulness  so  that  one  may  wisely  say  that  the 
her  means  of  clinical  diagnosis  are  sufficient  for  all  practical  pur- 
ees in  acute  disease  of  the  prostate,  because,  as  in  the  urethra,  violent 
sturbance  in  the  gland  may  follow.  A  congestion  may  be  converted 
to  an  infection  and  a  superficial  folliculitis  advanced  to  an  abscess. 
Tien  in  doubt  it  is  safe  to  omit  these  special  investigations  and  to 
ly  only  on  data  clinically  obtained. 

Roentgenology  as  related  to  prostatic  conditions  is  fully  discussed 
1  Chapter  XVII,  on  Diseases  of  the  Prostate  on  page  951.  Mani- 
stly  it  is  more  suitable  for  hypertrophy  and  allied  diseases  than  for 
Inanimation. 

Seminal  Vesicles. — Anatomy. — The  seminal  vesicles  are  at  each 
igle  of  the  prostate  gland  and  are  the  outermost  and  highest  of  the 
xee  structures  near  this  point,  which  from  without  inward  are  the 
ninal  vesicle,  the  ampulla  of  the  vas,  and  between  these  two  at  a 
fhtly  higher  level  than  their  outlets  into  the  prostate,  the  ureter. 
e  vesicle  extends  as  a  rule  higher  than  the  implantation  of  the 
ter  into  the  bladder.    The  normal  seminal  vesicle  is  not  palpable 

'  Loc.  cit. 
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excepting  on  a  full  bladder — a  condition  which  should  be  presented 
by  the  patient  or  produced  by  the  surgeon  before  proceeding.  It  is  a 
soft,  wormlike  mass  not  within  reach  until  after  the  prostate  has  been 
passed  and  then  best  by  touching  the  pelvic  wall  first  and  sweeping 
the  finger  inward  until  its  prominence  is  detected  and  then  by  travelii^ 
up  and  down  along  this  over  the  entire  organ.  As  in  the  prostate  the 
examining  finger  should  detect  general  or  circumscribed  enlargement, 
nodulations,  and  other  irregularities  of  outline  and  surface,  and  changes 
in  the  density,  such  as  hardness,  bulging,  pulsation,  fluctuation  and 
involvement  with  the  perivesicular  structures. 

Pathology. — As  in  the  prostate  the  vesicles  may  show:  (1)  congestioo 
of  varying  degrees;  (2)  suppuration  without  occlusion  and  with  drainage 
or  with  occlusion  and  without  drainage  and  (3)  perivesicular  invoh'e- 
ment. 

Technic  of  Examination. — The  seminal  vesicles  become  important 
and  the  indications  of  examination  great  during  a  urethritis  throu^ 
their  close  relation  with  the  urethra,  by  their  ducts  which  enter  the 
canal  within  the  body  of  the  coUiculus,  where  they  are  ordinarilr 
visible  to  close  inspection  and  where  continuity  of  the  mucosa  from 
the  urethra  along  the  duct  and  into  the  seminal  vesicle  renders  the 
transit  of  the  infecting  organism  easy.  Such  are  the  general  anatomical 
indications  while  the  histological  conditions  of  these  sacs  render  relief 
of  profound  disease  most  difficult.  Therefore  prevention  through  eariy 
examination  and  diagnosis  is  essential  when  possible. 

The  postiu'es  are  as  in  rectal  examination  of  the  prostate  by  fint 
choice  the  standuig-and-stooping  attitude;  but  the  others  may  he 
employed,  such  as  the  lithotomy  and  the  lateral  positions,  althou^ 
they  do  not  so  readily  permit  collection  of  the  laboratory  specim^ 
The  preliminaries  are  the  same  as  those  given  for  prostatic  massage 
but  will  bear  repeating  for  clearness  and  emphasis:  (1)  the  seven- 
glass  test  of  the  author  for  thorough  diagnosis  of  the  condition  within 
the  urethra  itself;  (2)  a  full  bladder  presented  by  the  patient  or  pro- 
duced by  the  operator;  (3)  evacuation  of  this  distention  to  still  further 
clean  the  m*ethra;  (4)  irrigation  of  the  anterior  and  posterior  urethra, 
provided  the  seven-glass  test  has  not  been  done  and  (5)  distention  d 
the  bladder  with  sterile  normal  salt  solution  which  in  evacuation  will 
wash  the  products  of  massage  of  the  seminal  vesicles  out  of  the  urethii 
and  into  the  sterilized  receiving  bottles. 

The  precautions  do  not  vary  from  those  stated  for  prostatic  work 
in  the  previous  paragraphs  and  embrace  syncope,  failure  of  diagnosis 
by  not  carrying  out  the  preliminary  preparations,  as  stated,  trauma 
by  carelessness  and  roughness  in  manipulation,  infection  of  the  bladder 
bv  direct  contact  and  svstemic  reaction. 

Methods  of  Examination. — There   are  commonly   two   forms:  (A) 
clinical  and  standard  and  (B)  special  and  corroborative. 

(A)  Clinical  or  standard  examination  has  the  following  steps: 

(1)  Rectal  examination. 

(2)  Massage. 

(3)  Laboratory  examination. 


(B)  Special  or  corroborative  examination  involves  only  one  step: 

(1)  Crethroscopy. 

(2)  lioentgenology. 
lltf  technic  of  each  of  the  foregoing  procedures  is  as  follows:    There 

is  nu  essential  difference  between  the  prostate  and  the  seminal  vesicles 
so  far  as  rectal  examination  of  each  is  concerned,  so  that  under  the 
f'jrBMT  subjert,  as  just  outlined,  the  reader  may  obtain  all  the  data  of 
preparation  of  the  patient,  protection  and  position  of  the  examiner, 
posture  and  procedure  for  the  systematic  palpation  of  each  of  the  seed 
sa«.  It  is  well  to  remember,  however,  the  three  pathologic  conditions 
otdiriaril)'  found : 

1,  Seminal  vesiculitis  without  occlusion  and  with  drainage;  (2) 
seminal  vesiculitis  with  occlusion  and  without  drainage  and  (3)  peri- 
vesimiar  infection.  The  laboratory  specimen  is  best  received  into 
sterilized  funnel  and  bottle  to  prevent  handling,  as  with  graduate  and 
then  funnel  and  bottle.  Specimen  No.  1  is  secured  by  allowing  the 
contents  of  the  urethra  to  drip  into  the  receiver  and  is  possible  only 
when  there  is  no  occlusion  of  the  ducts.  Specimen  No.  2  and  later 
may  he  obtained  by  allowing  the  patient  to  evacuate  the  fluid  within 
his  Madder  into  the  desired  number  of  bottles.  Separated  specimens 
maj  be  obtained  by  massaging  one  vesicle  at  one  visit  and  the  second 
lac  at  a  later  visit  or  by  going  through  the  preliminary  steps  after  the 
first  VTscus  ha.s  been  emptied.  The  prostate  must  not  be  touched  in 
such  a  separation  massage.  The  laboratory  investigator  takes  smear 
■nd  culture  tests  from  as  many  specimens  as  necessary  to  reach  a 
Jutgiioaia  and  must  regard  the  shreds  and  slugs  of  mucus,  mucopus  or 
pus  umI  the  presence  or  absence  of  gonococci  and  other  infecting 
organbans.  Sperraatozoids  are  commonlj'  best  recovered  in  the  living 
state  in  specimen  No.  1,  as  the  fluid  in  the  bladder,  especially  if  boric 
»ciJ  water,  rapidly  kills  them.  It  is  needless  to  say  that  inquiry  must 
be  made  before  attempting  to  secure  a  specimen  as  to  whether  or  not 
tile  patient  has  had  coitus  or  a  nocturnnl  emission  within  twenty-four 
.  Vesicles  tluis  emptied  do  not  permit  a  satisfactory  examination, 
■tiicb  in  either  of  these  events  should  be  postponed  for  a  few  days. 

The  clinical  factors  deduced  from  such  an  examination  follow: 
fl)  normal  vesicles  are  palpable  not  at  all  or  with  diflSculty;  (2)  enlarge- 
ment,  unilateral  or  bilateral;  (3)  iiodulation,  general  or  local,  single  or 
multiple;  (4)  irregularity  of  form,  associated  with  perivesicular  disease; 
[5j  density,  elasticity  and  tension,  due  to  infiltration  or  abscess;  (6) 
outflow  or  flripping  from  the  urethra  in  cases  without  occlusion  and  with 
drainage;  (7)  no  outflow  from  the  canal  in  sacs  with  occlusion  and  with- 
out ilr&inage  or  in  vesicles  emptied  by  physiological  action;  and  (8) 
fnin  and  sensitiveness  even  on  gentle  pressiu'e.  As  stated  in  the 
pangraphs  on  the  prostate  on  page  314,  cases  without  drainage  will 
ometimes  declare  themselves  by  waiting  for  the  occlusion  to  be  cured 
y  Nature  or  by  treatment- 
The  microscopic  featiurcs  are  the  epithelium  from  the  lining  of  the 
I  and  the  sac,  blood  cells,  pus  cells  and  mucus,  spermatozoa 
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living  or  dead,  and  the  gonococci  or  other  organisms.    Germs  of  infe 
tion  other  than  the  gonococcus  are  extremely  important  and 
always  be  looked  for  in  cases  of  so-called  gonococcal  arthritis, 
the  streptococcus  and  its  allies  are  a3  frequently  the  cause  of  such 
involvement  as  the  gonococcus  and  imless  the  exact  nature  of 
infection  is  determined,  serotherapy  with  the  wrong  organisms  as  rk 
basis  will  be  a  failure  and  sometunes  a  danger. 

Urethroscopy  and  its  application  to  the  Seminal  Vesicles  are  fi 
discussed  in  Chapter  XII  and  Chapter  V,  on  the  Complications 
Sequels  of  Chronic  Urethritis  on  page  321,  in  the  notes  on  the  woAi 
Thomas  and  Pancoast.    These  authors  were  among  the  first  in 
United  States  to  inject  the  vesicles  with  preparations  opaque 
the  x-ray. 

LABORATORY  EXAMINATION. 

General  Importance. — ^The  development  of  all  laboratory  investij 
tion  in  medicine,  as  a  science  and  an  art,  has  been  so  great  within  thel 
few  years  that  this  department  of  diagnosis  cannot  be  omitted  advis 
in  any  conscientious  service  of  the  patient.    Precisely  as  the  laborat 
expert  aids  in  the  diagnosis  of  the  clinician  by  furnbhing  all  the 
ments  therein  which  he  can  supply,  so  should  the  clinician  wit 
reserve  give  to  the  laboratory  worker  all  the  facts  within  his  knowlc 
so  that  his  conclusions  may  take  due  account  of  the  clinical  aspect 
the  case.    It  is  certainly  an  error  in  judgment  to  hand  a  laboral 
specialist  a  bare  specimen  without  comment  and  expect  him  to  giv« 
jfinal  opinion.    If  such  knowledge  is  regarded  as  likely  to  compi 
the  independence  of  such  opinion,  then  another  laboratory  man  she 
be  selected,  who  cannot  be  thus  biased. 

It  is  therefore  necessary  to  supply  to  the  laboratory  the  main  anil 
broad  facts  of  the  subjective  history,  the  objective  observation  anitj 
examination  and  the  suggested  clinical  diagnosis. 

In  urological  investigations  the  specimens  are  usually  obtainedj 
among  the  first  essentials  of  the  case,  but  this  subject  is  considaed  h 
this  part  of  this  chapter  after  physical  examination  and  special  locil 
examination,  in  order  to  conform  with  the  fact  that  the  results  of  ttaj 
laboratory  work  are  usually  considered  after  such  clinical  knowMn 
has  been  obtained.  On  ac*count  of  its  importance  urethral  disdiii|i] 
of  any  character  must  be  investigated  by  smear  and  cidture,  the 
analyzed  for  the  same  products  of  infection  and  for  signs  of  essent 
or  complicating  disease  in  the  upper  urinary  tract  and  the  blood 
must  be  jxjrformed  for  the  gonococcal  complement  fixation  as  esth 
of  the  condition  of  chronic  cases.  The  general  aims  of  examination  IR| 
more  fully  discussed  in  the  opening  paragraphs  of  this  chapter. 

Examination  of  Discharge. — Definition. — Any  abnormal  uretfanl 
product,  whether  as  free  pus  or  as  shreds  appearing  in  the  urine  onlyij 
must  clinically  be  regarded  as  discharge. 

Varieties. — From  this  statement  it  will  be  realized  that  the  varietkl^ 
are  two:  (1)  free,  which  is  copious  and  will  infect  the  clothing,  genitih-] 
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thighs  unless  a  suitable  dressing  is  wom  and  (2)  masked,  which  is 

apparent  externally  at  aU  but  appears  only  in  the  urine  as  shreds 
tnasws  of  pus  which  must  be  washed  out  either  by  the  urinary 
iK&ni  or  by  irrigation  with  a  syringe.  The  free  disoharge  should  be 
■ttl«l  ns  to  its  source  either  from  the  urethra  or  from  the  foreskin, 
^"  the  subjective  statements  of  the  patient  concerning  ardor  urinie 
nd  by  objective  examination  including  washing  of  the  meatus,  retrac- 
&n  of  the  foreskin  and  study  of  all  its  recesses.  This  retraction  must 
be  thorough  because  it  often  happens  that  until  the  last  folds  are 
jaofilhed  out  the  source  of  the  pus  remains  undetected-  A  balano- 
jiosthilis.  as  explained  under  this  complication  on  page  94,  may  be 
^HDiple,  purulent,  verrucous,  chancroidal,  chancrous  and  finally  ulcerous 
mil  any  of  these  varieties  may  produce  little  or  much  discharge,  whose 
lource  must  be  known  and  precise  bacteriologic  factors  determined 
Wore  ouc  may  wisely  proceed.  Where  retraction  of  the  foreskin  cannot 
bcpfrformed,  through  edema  or  infiltration  a  Chetwood  urethroscope 
Bay  be  passed  tlirough  it  and  then  made  to  explore  the  cavity  thor- 
M^ly,  with  the  obvious  disadvantage  that  very  little  of  the  cavity 
III  the  foreskin  may  be  seen  at  one  time  and  that  the  field  is  constantly 
floodnl  witli  excess  of  pus,  unless,  as  should  always  be  done,  subpre- 
Jutial  irrigation  is  pre\'iously  carried  out.  After  such  cleansing  the 
arflhrascope  may  be  more  readily  employed  and  sometimes  without 
•I  the  urethra  may  be  seen  to  be  the  source  of  discharge,  but  the  fore- 
skin might  m  such  a  case  of  phimosis  remain  yet  to  be  diagnosticated. 

The  irrigation  of  the  foreskin  is  \'ery  well  carried  out  with  the 
Vslfntine  nozzle,  shield  and  cutoff,  with  a  female  catheter  mounted 
icrording  to  the  author's  method,  as  shown  in  Fig.  18  on  page  S6. 
This  dp\nce  permits  irrigation  from  the  deepest  recesses  of  the  foreskin 
Witvard  and  under  sufficient  pressure  to  balloon  the  foreskin  as  a 
tliule  and  thus  add  to  the  hydraulic  cleansing.  Or  the  hand  bladder 
>!"tin([e  and  short  rubber  catheter  may  be  used.  The  patient  may  be 
B>i'n  tlie  Acme  snbprcputial  sjTinge  sho^Ti  in  Fig.  7  on  page  49,  for 
iLf  lit  home. 

fm  Discharge  of  BalanoposthitiB. — The  form  varies  as  follows:  (1) 
tlicsimple  t^jte  has  mucopus  with  a  characteristic  odor,  and  with  only 
liipcrficial  ehafing  of  the  lining;  (2)  the  purulent  form  has  copious 
piB  in  the  strict  sense,  also  characteristic  odor  and  usually  local  or 
SBiTCTsal  more  or  less  deep  erosion  of  the  surface,  and  is  seen  in  gono- 
ttwil  and  its  mixed  infections  and  in  verruca;  (3)  chancroidal  lesions 
*fj'  so  widely  in  their  penetration  of  the  surface  as  to  make  description 
»tp  out  of  place  but  their  discharge  is  mucopurulent,  purulent  and 
•npiinroua  ac-ording  to  se\'erit,\'  and  (4)  chancrous  manifestations 
Wong  to  the  same  complex  type  with  a  discharge  which  is  serous, 

ipunilcnt,  punilent  and  even  sanguineous  according  to  severity 
toldestnufivcness.   Only  a  careful  clinical  and  bacteriological  investi- 
llioii  Will  di^iin>ruish  these  forms  from  each  other. 
ftee  Discharge  of  ITrethritis.^Scientific  diagnosis  requires  the  fol- 
■ring  factors  to  be  known,   in  addition  to  bacteriology:     Cause, 
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occurrence,  quantity,  color,  odor  and  consistence.    The  cause  may 
chemical  from  strong  hand  injections  taken  in  self-cure,  or  an  infecdoij 
from  without  the  body  in  the  venereal  sense  or  from  within  the  bod||r 
in  the  systemic  sense,  or  from  functional  disorder  as  in  relaxaticm  i\ 
the  prostate.    The  occurrence  may  be  persistent  throughout  the  dij j 
and  night,  rapidly  recurring  after  the  urine  has  cleansed  the  uiethn,! 
or  intermittent  through  the  deiJining  stage  of  a  general  urethritis  orl 
through  the  evacuation  of  minute  or  large  abscesses  in  the  mua»f 
itself  or  in  the  prostate,  as  examples.    The  quantity  varies  widely  anlj 
is  conveniently  estimated  in  terms  of  the  number  of  dressings  necessHj- 
in  the  day  in  cases  with  continuous  discharge,  exactly  as  one  estii 
menstrual  flow  in  terms  of  the  napkins  used.    Or  the  quantity  maybftj 
mere  drops  at  frequent  intervals  through  the  day  or  only  in  themorniB|| 
as  the  "morning  drop,"  or  crusts  and  gum  at  the  meatus  depei 
on  the  rate  with  which  evaporation  and  drying  occur,  or  finally 
shreds,  flakes  and  floaters  in  the  urine  alone  without  external 
festations.    Another  estimate  of  the  free  pus  in  continuous  dis 
is  furnished  by  the  number  of  discolored  glassf uls  voided  in  the  vi 
multiple  glass  tests  as  hereinafter  discussed.    The  color  may  be 
yellow  or  greenish-yellow  of  true  gonococciis  infection,  whitish  or  f 
lo wish-white  of  the  pyogenic,  grayish  to  blue  from  the  Bacillus  py 
cyaneus,  whitish  and  viscid,  much  like  oyster  juice,  from  seminal 
prostatic  fluid  and  watery  and  sticky  like  glycerin  in  mucous 
catarrhal  conditions.    The  odor  is  that  of  smegma  in  balanoposi 
and  fishy  in  seminal  elements,  but  odor  is  commonly  absent  in 
majority  of  urethral  discharge.    The  consistency  varies  greatly,  ftj 
is  thick  like  thin  honev,  or  thin  and  waterv  like  diluted  milk,  accoi 
to  circumstances  of  the  admixture  of  serum  with  it.    It  may  be  unifc 
in  consistence  or  filled  with  masses,  shreds  and  flakes,  like  dril 
in  a  bay.    It  may  dry  readily  on  the  clothing  with  or  without  stain  flfl 
remain  thick  and  gummy.    These  latter  characteristics  are  imports* 
in  women  in  whom  commonly  the  normal  mucus  from  the  vagina  doei 
not  stain  or  stick.    It  may  be  so  thick  as  to  form  a  gum  at  the  meats 
because  it  does  not  evaporate,  or  become  a  crust  through  exactly  tb 
opposite  circumstance,  so  that  a  scab-like  mass  must  be  brok«i  l)f 
the  urine  or  the  fingers  before  any  discharge  within  the  meatus  may  hj 
recovered. 

Bacteriology. — Bacteriology  of  the  genital  apparatus  in  both  sexes »] 
highly  varied  in  both  health  and  disease  and  a  partially  complete  HI 
of  the  various  organisms  encountered  is  shown  in  the  paragraphs  ct 
nongonococc*al  bacterial  urethritis  in  the  Chapter  on  Acute  Urethitol 
and  in  the  paragraphs  of  this  chapter  noting  the  bacteriolog>'  of  tb 
urine,  respectively,  on  pages  22  and  409. 

The  bacteriology  is  beyond  question  the  most  important  of  Ji 
characteristics  of  the  discharge  and  is  determined  by  smear,  cultnW^ 
and  ino(*ulation  as  set  forth  in  the  sections  on  Acute  and  Chnsflk^ 
Urethritis  on  pages  25  and  265,  and  those  on  Tuberculosis  on  pa^l 
131 .    The  smear  is  obtained  by  first  thoroughly  cleansing  the  forcslDi 
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»nd  meatus  with  a  sterile  gauze  or  cotton  sponge  moistenwl  in  an 
iutiseptic,  such  as  boric  acid  water.  The  methods  are  with  two  slides, 
cotton  swab  and  slide  and  platinum  loop  and  slide. 

t.  Tmt^lide  Method.— A  drop  of  the  free  discharge  is  then  gently 
strippwi  from  the  urethra  or  allowed  to  drop  of  itself  ypoii  one  end 
ol  u  mi(TOsoopic  slide,  suitably  prepared  and  sterilized.  The  edge  of 
another  similarly  prepared  slide  is  laid  across  the  far  end  of  this  deposit 
and  then  drawn  with  only  its  own  weight  evenly  along  the  slide  from 
radio  end,  thus  wiping  the  drop  out  into  a  very  thin  "smear."  The 
leehnic  is  exactly  that  followed  in  the  preparation  of  blood  for  staining 
wd  microscopy. 

2.  Simb  and  Slide  Method.- — If  the  discharge  is  less  copious,  then  a 
cotton  swab  on  a  toothpick,  singed  in  the  flame,  may  be  passed  into 
the  urethra  for  an  inch  or  more,  rotated  gently  in  order  to  gather  up 
as  much  pus  as  possible  and  then  withdrawn  and  passed  along  a  slide 
Irom  end  to  end  exactly  like  a  whitewasli  brush  and  thus  produces 
a  thin  smear.  One  hardly  ever  finds  a  patient  intelligent  enough  to 
prepare  smears  Imnself.  in  both  the  details  of  sufficient  thinness  and 
ahwuffi  of  contamination;  such  s|)ecimens  should,  therefore,  be  always 
priTmrcd  b\'  the  urologist  himself  or  a  suitably  trained  attendant. 

3.  Platinum  Loop  and  Slide  Method. — If  the  discharge  is  still  less  as 
in  chronic  cases  after  the  preparation  of  the  patient  and  slides  as  just 
Hated,  a  platinum  loop  is  flamed  red  hot,  cooled  and  while  the  meatus 
is  held  open  by  the  patient  or  the  surgeon  without  having  touched  its 
lip*,  the  loop  is  passed  edgewise  into  it  and  along  the  roof  of  the  canal 
for  an  inch  or  more  with  great  gentleness  so  as  not  to  cause  bleeiling. 
At  this  point  it  is  turned  breadthwise  and  withdrawn  along  the  floor 
*(  the  canal  as  a  blunt  curette,  scooping  in  its  course  whatever  pus  and 
(ietrilus  are  present  and  should  emerge  with  its  loop  and  shaft  covered. 
>'uch  collection  is  then  deposited  on  a  slide  and  with  the  wire  itself 
leased  and  streaked  into  a  smear. 

Tlie  fixation  of  a  smear  may  be  done  with  heat  but  equally  well  and 
more  rapidly  by  Bootling  the  slide  with  equal  parts  of  95  per  cent. 
tthyi  alcohol  and  anesthesia  ether  and  allowing  them  to  evaporate. 
This  simple  step  never  spoils  the  specimen  by  overheating,  requires 
no  Watching  and  may  be  done  in  the  mailing  box  Just  before  sending 
"  to  the  laboratory. 

The  culture  of  urethral  discharge  is  more  Imiiortant  than  tlie  smear 
•Joiie  and  should  always  be  undertaken  as  the  essential  part  of  this 
tlwient  in  the  diagnosis,  because  the  culture  essentially  involves 
Mear  examinations  later.  This  might  be  called  the  platinum  loop 
fuitiire  mediimi  and  smear  method.  The  patient  is  prepared  exactly 
**  for  taking  a  smear  with  the  loop  just  described  in  the  preceding 
pwigrsphs.  The  specimen  on  the  wire  is  gently  streaked  along  the 
ilwt  culture  in  the  tube  which  is  immediately  sealed  with  the  cotton 
jJugand  tlicn  in  the  writer's  preference  this  is  singed  and  covered  with 
jterile  gaU7e  secured  by  an  elastic  to  the  top  of  the  tube.  The  clinical 
nport  for  the  laboratory  is  folded  around  and  fastened  to  the  tube 
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with  a  narrow  piece  of  adhesive  plaster,  below  the  label  for  laboratoqr 
memoranda. 

At  least  three  tubes  should  be  taken  at  each  sitting,  of  which  one, 
labelled  with  the  patient's  name,  should  be  kept  at  room  temperatm 
in  the  urologist's  office  and  known  as  the  control  tube.  The  other  two 
tubes  are  kept  in  an  incubator  at  blood  temperature  until  called  forlqr 
the  laboratory,  whose  messenger  should  carry  them  in  his  inside  podcet 
close  to  his  body  in  order  to  prevent  any  fall  in  temperature  wWdk 
always  kills  the  gono  coccus,  or  makes  it  grow  imperfectly. 

The  control  tube  at  room  temperature  will  show  abundant  growA 
of  the  Micrococcus  catarrhalis  and  other  organisms  if  present,  bni 
not  of  the  gonococcus.  If,  therefore,  the  laborator>''  reports  gonocoed 
absent  and  the  nature  of  the  other  organisms  in  doubt,  the  presence  o( 
such  growth  in  the  control  tube  is  strong  evidence  but  not  absdiutej 
proof  of  the  catarrhal  nature  of  the  lesion.  All  culture  of  the  uiethnl 
discharges  for  the  gonococcus  rests  on  special  culture  media  as  discussed 
in  Chapter  I  on  Acute  Urethritis  on  page  26,  and  has  its  basb  only 
in  media  containing  serum  from  blood,  hydrocele  fluid  or  peritoneil 
effusion. 

A  specimen  report  form  of  convenient  arrangement  is  the  following 
in  assisting  the  urologist  to  include  all  the  data  essential  to  proper 
judgment  of  the  case  by  the  bacteriologist. 

Clinical  Notes  Concerning  Specimen 


Name Date 

Ward  room History    No. 

Nature  of  specimen 

Where  obtained 

How  obtained 

What  is  requested 

Remarks   


Clinical  diagnosis Service  of  Dr 

Patient  of  Dr :    

Frequent  transplantation  from  the  culture  tube  to  Petrie  dishes 
must  he  made  before  a  final  separation  of  the  various  organisms  present 
may  be  made.    This  fact  should  be  explained  to  patients,  otherwise  j 
the  delay  in  the  report  which  this  procedure  necessitates  will  lead  to 
discontent. 

Inoculation  of  animals  as  a  diagnostic  aid  in  urethritis  is  far  kss 
valuable  than  in  diseases  of  the  bladder,  ureters  and  kidnevs  and  is 
therefore  much  less  frequently  applied  in  the  former  than  in  the  latter; 
but  it  may  be  reserved  for  difficult  and  obscure  cases  as  determined 
by  the  wish  of  the  laboratory  experts. 

Repetition  of  Tests. — Smears,  culture  and  inoculation  are  the  diagnostic 
steps  which  permit  the  urologist  to  determine  the  course  of  the  disease, 
which  is  measured  by  the  slow  disappearance  of  the  organisms  in  pure 
or  mixed  culture  and  finally  of  the  products  of  active  pus-fonnatioik 
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The  urolt^ist  should,  therefore,  be  prepnrefl  to  make  rather  frequent 
obscn'ations  in  everj'  case  as  the  measure  of  his  treatment  and  not  be 
atisM  witJi  the  initial  diagnosis  alone,  no  matter  how  completely 
in«dc-  Before  the  patient  is  released  from  treatment  a  thorough 
Uderiological  dia^osis  must  be  made. 

The  amipleiRcni  fixatiim  test  for  gonorrhea,  while  a  verj'  recent  dis- 
(werj,  is  of  great  importance  and  should  always  be  employed  before 
tlie  patient  is  discharged  from  treatment.  Its  final  interpretation  is 
still  (o  be  fixed  by  experience,  but  several  authorities  regard  it  as  one 
of  the  determinntors  of  marriageabilitj',  in  the  effort  to  avoid  obscure 
SDUrcwof  infection.  It  is  generally  believed  that  patients  who  have 
hid  gonococcal  infection  for  a  long  period  or  with  profoimd  complica- 
tions show  tliis  test  in  various  positive  degrees,  and  that  patients  who 
hawrpRched  a  speedy  oire  and  without  complications  show  it  either 
Ml  at  all  or  only  in  slight  and  temporary  degree. 

Muk«d  Discharge  ol  TTrethritiE.— Filaments,  also  known  as  shreds, 
threads  and  flakes,  arc,  as  alrea<ly  descrilied,  that  discharge  which  is 
niil  iiipions  or  free,  does  not  get  upon  the  body  or  clothing  and  exists 
chiefly  ffitliin  the  urine.  Its  importance  rests  on  the  element  of  diag- 
Msli  discussed  in  the  opening  paragraph  of  this  chapter,  as  the  per- 
sMtEnw  of  infection.  The  diagnosis  of  these  shreds  in  full  detail, 
ihfrfforc.  involves  the  recognition  of  whether  or  not  the  patient  is 
filhout  infection  ami  will  not  transmit  the  disease  to  the  marriage 
M  and  through  this  to  the  eyes  of  offspring.  The  details  of  diagnosis 
must  iudude  recognition  of  the  source,  number,  size,  density,  buoyancy, 
miisisieiicy  of  the  threads  and  the  character  of  the  urine  in  which  the 
tiireads  appear.  In  brief,  macroscopic  and  microscopic  examination 
of  the  mass  discharged  is  absolutely  necessary  and  will  respect  the 
following  broad  facts: 

Mm-TiHin>j>ic  Exavihiati-'iii. — 1.  As  to  source,  the  threads  may  come 
from  any  portion  of  the  mucosa,  the  essential  glands  of  the  mucosa, 
or  ihe  sexual  glands  or  their  ducts  emptying  into  the  urethra.  They 
"nay  arise  by  the  process  of  exfoliation  at  various  spots  of  the  lining 
of  tlie  urethra  or  any  of  the  acini  or  ducts  of  the  glands  or  by  the 
thickening  of  normal  secretion  into  plugs  which  are  thrown  out  by  the 
glands.  The  process  is  the  same  ui  kind  but  different  in  degree  if  the 
""ual  glands  are  the  source. 

2.  As  to  depth  of  origin,  the  flakes  may  as  just  indicated  be  super- 
nal or  deep,  so  that  casual  examination  is  an  injustice  to  the  patient, 
*™iBe  it  involves  merely  inspection  of  the  meatus  and  perhaps  urine 
and  oftMi  release  of  the  patient  from  treatment  long  Iwfore  the  deejier 
parts  uf  the  mucosa  have  been  freed  of  infection. 

•i-  As  to, number,  the  filaments  may  be  very  few  so  as  to  make  close 
gtudyof  the  specimen  of  urine  nec-essary,  or  so  numerous  as  to  be  easily 
Wisened  and  described  by  the  patient  himself. 
i.  As  to  size  and  form,  the  shreds  may  be  long  and  threadlike,  short 

"  hoodlike  (comma  shreds)  or  long  and  thick,  much  like  masses  of 
mucus,  occurring  in  lumps  and  clumps. 
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5.  As  to  density,  consistency  and  buoyancy,  the  flakes  may  float 
readily  about  the  upper  layer  of  the  urine  in  which  they  slowly  dissolve, 
or  they  may  sink  with  great  rapidity  and  remain  at  the  bottom  of  the 
glass  unless  disturbed  by  shaking. 

6.  As  to  color,  the  mucous  shreds  are  transparent  and  almost 
watery,  or  filled  with  fine  whitish  spots  throughout  their  rather  extWJ- 
sive  mass  and  the  pus  shreds  are  opaque  and  whitish-yellow  or  yellof. 

The  mucous  and  pus  filaments,  in  recapitulation,  may  be  said  to 
difTer  in  the  following  details:  (1)  The  mucous  specimens  are  a  few, 
large,  cloudlike,  light,  floating  masses  usually  w^ithout  infectious 
elements,  often  containing  in  their  midst  patches  of  shed  epithelium. 
In  general  they  represent  the  last  few  weeks  of  catarrh  following  the 
suppurative  urethritis.  The  urine  is  commonly  clear.  (2)  The  punileBt 
specimens  are  usually  many  small  or  large  of  any  ordinary  form, 
heavy,  sinking  to  the  bottom  and  possessing  organisms,  whose  character 
must  be  known.  The  urine  may  be  slightly  purulent  or  clear.  lu 
general  they  represent  an  imcured  case  with  minor  or  major  compBc** 
tions. 

Multiple  Glass  Tests. — Classes. — Multiple  glass  tests  are  dividd 
into  three  groups:  (a)  those  without  irrigation  and  without  dyeSi 
among  which  the  most  prominent  are  the  Thompson  two-glass  tert 
and  the  Luy's  four-glass  test  and  (b)  those  with  irrigation  and  without 
dyes,  among  which  the  best  are  Wolbarst's  five-glass  test,  the  author's 
seven-glass  test,  KoUman's  five-glass  test  and  Young's  seven-glass  teat, 
and  (c)  those  with  irrigation  and  with  dyes,  among  which  are  included 
as  the  choice,  Krohnieyer's  and  Lohnsteiu's. 

General  Principles. — I3efore  discussing  each  it  is  well  to  understand 
the  broad  facts  of  the  quality  of  the  urine  obtained  and  the  meaning 
of  the  steps  in  securing  it.  The  quality  of  the  urine  may  be  dear  or 
turbid.  The  former  condition  permits  ready  examination  of  foreign 
elements,  but  the  turbidit\^  must  be  tested  as  it  need  not  depend  on  pus 
alone.  Hayden^  gives  the  following  meanings  of  cloudy  urine  uiHki 
such  investigatidn  after  ritzmann.'-  **By  gradually  heating  the  uppei 
half  of  the  urine  (in  a  test-tube)  to  boiling,  the  opacity. 


Vanishes. 


Increases. 


Remains  unchanged  era 
after  addition  of  acrtv 
acid. 


If  due  to  If  due  to  earthy  phosphates,  carbonates  or  pus-  The  dimming  is  cauM 
acid  I  corpuscles.  Add  one  or  two  drops  of  acetic  |  by  catarrhal  secretaoB 
urates.         acid.  !     or    by    bacteria. 


DimnesH  van- 
ishes with 
evokition  of 
gas;  carl)ou- 
ates. 


Dimness  van- 
ishes without 
evolution  of 
Ras;  phos- 
phates. 


Dimness  re- 
mains un- 
changed; pus. 


*  Venereal  Disea-ses,  3d  edition,  p.  28. 

<  Ultzmann,  Vorlcsungon  tiber  Krankheiten  d.  Harn.,  1892,  p,  3, 


The  general  basis  of  the  multiple  glass  tests  should  be  thoroughly 
lumprvhentled  after  the  quality  of  the  urine  has  been  settled,  and 
«nbraras  the  following  general  deta.ils:  (1)  The  cavity  of  the  urethra 
4iotiM  i)e  flushed  clean  with  the  urine  or  with  artificial  means,  in  the 
anterior  iirelhra  first.  (2)  The  posterior  portion  must  likewise  be 
flushed  t'iean  by  either  or  both  means.  (3}  It  will  be  noticed  at  once 
that  the  urine  of  itself  cannot  flush  the  uretlu-a  except  from  the  neck 
of  the  bladder  forward,  and,  therefore,  carries  with  and  l)efore  it  much 
ihut  is  in  the  posterior  urethra  into  the  anterior  urethra,  so  that  it  is 
not  possible  after  micturition  to  state  with  absolute  certainty  the 
%iave  of  shreds  or  pua.  (4)  Unless  the  patient  has  about  five  hours' 
urine  ill  his  bladder  he  will  not  have  sufficient  for  suitable  flushing  of 
the  urethra  at  all.  (5)  These  limitations  of  natural  evacuation  make 
irrigation  of  the  uretlu-a  an  essential  basis  of  these  four-glass  and  five- 
glass  tests  which  are  now  accepted  as  worth  while,  and  by  means  of 
imgstion  the  anterior  urethra  is  first  cleansed  with  or  without  the 
instillation  of  dyestuffs  into  it,  before  the  accumulated  pus  in  the 
posterior  urethra  is  obtained. 

Ualtiple  Glass  Tests  without  Irrigation  and  without  Dyes. — Thompson's 
tiv(>^a.s!>  test'  consists  of  urination  into  two  rather  large  glasses.  Its 
fallacies  are  summed  up  in  the  following  principles: 

1.  Too  little  urine  i)ennit3  the  patient  to  wash  out  his  urethra  so 
"lefeiciitly  that  e\'en  the  anterior  portion  is  not  properly  cleansed.  The 
Sist  glass  will  contain  perhaps  a  half-inch  of  urine  and  there  is  no  second 
glw*. 

2.  Too  much  urine  causes  the  subject  to  wash  the  urethra  as  a  whole 
wihat  in  the  first  glass  all  the  pua  muy  be  accumulated  and  the  second 
gliss  be  clear  although  the  lesion  may  be  in  the  posterior  urethra. 

k  vtry  safe  ride  is  to  have  the  patient  call  with  about  five  houre' 
exietion  in  his  bladder.  In  most  subjects  this  supply  will  reach  about 
200  to  250  c.c.  and  furnish  two  good  specimens  and  thus  avoid  both 
'wlwies  noted  above.  The  Thompson  test,  even  in  these  circumstances, 
IS  only  an  index  and  not  a  diagnostic  certainty. 

Some  of  this  difficnltj'  is  corrected  by  having  the  glasses  of  not  more 
than  lOO  c.c.  capacity  {'.i  to  4  ounces),  which  compel  the  patient  to 
"^ge  glasses  before  he  has  emptied  an  ordinary  bladderful  of  200  to 
fSOe.c.  (6  to  8  ounces).  Furthermore,  the  character  of  the  shreds  may 
'"Pirate  tlieir  source  in  anterior  or  posterior  urethra,  especially  when 
f^bined  with  carefully  taken  subjective  history,  objective  examination 
*"!.  most  important  of  all,  with  urethroscopy.  It  must  never  be  for- 
pitten  that  pus  and  detritus  in  the  anterior  urethra  may  have  grav"!- 
'•'^  tJiither  from  the  posterior  urethra  after  the  former  is  fully  cured — 
'diagnosis  which  is  very  difficult  to  make  without  the  urethroscope  as 
Me  final  verifier. 

iTw  interpretation  or  diagnosis  rests  on  the  condition  of  the  contents 
wthetwo  glassei,  which  may  follow  these  three  variations: 

'■  (llass  I,  cloudy;  Glass  II,  cloudy. 

'^m  Uetures  on  DiBoaaea  ol  tho  Urionry  Organs,  8th  ed,,  1888.  pp.  VI  aai.  VS^ 
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2.  Glass  I,  cloudy  or  slightly  turbid;  Glass  II,  clear,  or  clarified  of 
phosphates  and  carbonates  by  the  steps  noted  in  the  pre\nous  pan- 
graphs  and  either  or  both  filled  with  filaments  as  described. 

3.  Glass  I,  clear;  Glass  II,  clear. 
The  accepted  indications  of  the  foregoing  conditions  of  the  uriiK 

in  two  glasses  follow.  If  both  glasses  are  turbid  there  may  be  present 
either  (a)  generalized  acute  anterior  and  posterior  urethritis,  (b)  a 
purulent  lesion  of  the  bladder  and  (c)  a  purulent  disease  of  the  kidneys 
and  ureters  in  either  or  both  sides. 

If  Glass  I  i3  turbid  and  Glass  II  clear,  there  is  usually  present  a 
declining  urethritis,  commonly  anterior  in  its  situation,  but  less  oftm 
anteroposterior,  whose  moderate  products  are  washed  into  the  first 
glass,  if  too  large  by  a  copious  flow  of  urine. 

If  Glasses  I  and  II  are  clear,  as  passed  or  as  freed  of  phosphates  or 
carbonates  as  alx)ve,  and  contain  filaments  ha\'ing  the  foregoing 
characters,  there  is  usually  present  chronic  anteroposterior  urethritis 
w^th  or  without  complications. 

It  will  be  noted  the  two-glass  test  is,  therefore,  incompetent  to  decide 
uncertainties,  which  have  rendered  the  artificial  cleansing  of  the  anterior 
urethra  by  irrigation  absoluteh'  essential  in  order  to  separate  the  pro- 
ducts in  the  two  major  segments  of  the  canal  from  each  other. 

Luy's  Four-glass  Test.  —  This  writer^  also  calls  this  the  practical 
method  and  claims  that  urination  into  four  glasses  is  usually  adequate 
for  diagnosis,  on  the  ground  that  if  the  Glass  I  has  not  cleansed  the 
anterior  urethra,  Glass  II  and  Glass  III  will  do  it  progressively.  If  the 
Glass  IV  shows  heavy  flakes  while  the  second  and  third  contain  none 
or  but  few,  posterior  urethritis  is  proved.  In  general,  therefore,  disr 
tinction  between  the  two  parts  of  the  canal,  anterior  and  posterior,  as  to 
lesions  is  given  by  Glass  II  and  Glass  III.  This  method  contains  the 
fallacy  of  almost  all  other  methods  in  omitting  investigation  of  the 
bladder  as  a  source  of  pus  and  detritus  with  the  catheter. 

Luy's  tabulation  of  diagnosis  is  in  these  terms: 

f  First  »:las8  clear  or  turbid,  with  hea\^  filaments; 
I  <      second,  third,  and  fourth  glasses  clear,  with-  > 
I      out  filaments. 
First  plass  clear  or  turbid,  with  heav'j'  filaments;  ] 

second  and  third  glasses  clear,  wthout    fila-  I  _.  J  Anterior  urethritia  and  po*- 


I  Anterior  urethritis  or  pos- 
terior urethritis. 


II 


III^ 


ments;  fourth  Rlas.s  clear  or  turbid,  with  heavy 
filaments. 
First  glass  clear,  with  a  few  hea\'y  filaments; 
second  and  tliird  glasses  clear,  with  a  few  or 
no  filaments;  fourth  glass  turbid,  with  heavy  | 
filaments.  J 


terior  urethritis. 


Posterior  urethritis  cbaeOy. 


I 


Multiple  Glass  Tests  with  Irrigations  and  without  Dyes. — Oenord 
Principles. — Irrigating  multiple  glass  tests  recognize  the  need  of  secin^ 
ing  the  contents  of  the  anterior  and  posterior  urethra  and  include  the 
methods  of  Wolbarst,  Kollmann,  Young  and  the  author,  which  do  not 
use  a  dye. 

Wolharsfs  Fivc-ijhiss  Test  is  a  good  one  because  it  distinguishes  the 
contents  of  the  anterior  urethra,  posterior  urethra,  bladder  and  prostate 

^  Text-book  o\\  Gouorrhea,  1913,  p.  90. 
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«ith  the  saninal  vraicles  with  reasonable  accuracy.  Like  all  other 
multiple  glass  tests,  it  is  not  infallible  and  should  be  corroborated  with 
objective  examination  and  urethroscopy.  Wolbar^it's  original  method 
counts  in  passing  the  catheter  into  the  bladder  after  the  anterior 
utetbral  glass  and  control  glass  have  been  secured.  This  makes  the 
Uidder  third  of  the  series,  but  this  method  has  the  objection  of  greater 
risk  of  infecting  the  bladder  especially  when  the  posterior  urethra  is 
atlier  full  of  exudate,  either  from  its  own  mucosa  or  from  the  prostate 
tsA  veaicles.  The  author  has  therefore  modified  the  Wolbarst  test  to 
igree  in  this  detail  with  his  own  seven-glass  test,  which  adds  separation 
of  the  contents  of  the  prostate  and  the  right  and  left  seminal  vesicle 
severally  from  each  other  as  hereinafter  noted  and  gives,  therefore, 
still  more  thorough  indication  of  the  condition  of  the  lower  urinary  tract 
and  its  annexed  sexual  organs  and  e\'en  form.-i  a  lead  to  lesions  of  the 
i>)adder,  ureters  and  kidneys. 


Fio.  120. — Irrigation  for  tho  anttrior  iirothrnl  Hlai-  in  Ihe  author's  seven-glsM  teat 
(.orisiD&l).  After  Htaodard  drapery  (Fi(t.  15)  a  larRu  sterile  glasn  is  htld  by  the  alrap  at 
the  upper  entl  of  the  Wolbarat  ba»in.  The  left  hand  supports  the  catheter  within  the 
penis  and  makes  it  coil  within  the  gla.-i.''.  Tho  risht  hand  miikea  the  irriEation  with  a 
Janet-Frank  syringe  and  the  outSow  is  condiictts]  hy  (he  coiirie  of  the  catheter  directly 
into  the  glass  as  ahown. 

Avthor's  Modification  of  the  iVaWarst  Fire-glaas  Test. — ^The  manner 
in  which  the  writer  prefers  to  secure  the  five  glasses  of  the  Wolbarst 
test  is  as  follows: 

1 .  The  patient  must  come  with  the  bladder  as  full  as  possible,  by  hold- 
ing his  urine  for  five  hours;  the  instruments  must  be  carefully  adjusted 
and  prepared;  the  irrigation  and  massage  must  be  thoroughly  done 
and  finally  judgment  and  experience  must  be  brought  to  the  diagnosis 
of  all  the  glasses  arranged  in  a  row. 

2.  A  precaution,  antecedent  and  subsequent  to  the  test  and  never  to 
be  omitted,  is  the  administration  of  any  standard  and  efficient  urinary 
antiseptic  for  several  days.  None  is  better  than  a  solution  of  five  to 
ten  grains  each  of  benzoate  of  soda  and  of  one  of  the  formaldehyde-pro- 
ducing drugs  to  a  dram  of  water  three  or  four  times  a  day  in  a  g\a,?.%l\A 
of  water  about  two  hours  after  eating. 
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3.  With  the  patient  flat  on  his  back  on  a  table,  with  shirts  rolled  up 
to  his  armpits  and  trousers  turned  down  to  his  knees  and  with  a  Wd- 
barst  basin  resting  on  his  thighs,  the  anterior  urethra  from  the  bulb 
forward  is  gently  massaged  after  suitable  cleansing  of  the  foreskin  and 
meatus. 

4.  A  12  Fr.  soft-rubber  catheter  is  gently  passed  into  the  urethra  to 
the  bulb  and  then  connected  with  a  150  c.c.  Janet-Frank  syringe  filled 
with  warm,  normal  salt  solution.  The  bend  of  the  catheter  beyond  the 
meatus  droops  into  a  sterile  glass  resting  in  the  basin  so  that  the 
irrigation  of  the  urethra  is  readily  carried  into  the  glass. 

5.  While  the  left  hand  supports  the  penis  and  catheter  from  change 
in  their  relation  to  each  other  and  to  the  glass,  the  right  hand  irrigates 
the  anterior  urethra  with  the  entire  contents  of  the  syringe,  150  c.c. 

This  step  secures  Glass  I  or  the  anterior  urethral  glass. 

6.  The  urethra  is  again  gently  massaged,  from  the  bulb  forward,  in 
order  to  dislodge  clinging  discharge  not  brought  away  by  the  first 
massage  and  the  irrigation.  The  irrigation  is  repeated  exactly  as 
before. 

This  step  produces  Glass  II  or  the  control  anterior  urethral  glass. 

7.  The  patient  now  passes  about  one  inch  of  urine  into  a  glass,  or 
more  if  he  has  had  his  bladder  as  full  as  directed  in  the  preliminary 
instructions.  The  contents  of  the  posterior  urethra  are  in  this  way 
carried  into  the  specimen  along  an  anterior  canal  previously  cleared  by 
the  two  irrigations  just  described. 

This  step  presents  Glass  III  or  the  posterior  urethral  glass. 

8.  Having  thus  cleansed  the  urethra  as  a  whole,  the  character  of  the 
urine  in  the  bladder  must  be  known  and  is  secured  by  passing  a  small 
rubber  catheter  into  the  bladder  and  drawing  off  a  jmrt  or  the  whole 
of  the  contents. 

This  step  collects  Glass  IV  or  the  bladder  glass. 

9.  The  diagnosis  is  completed  by  knqwing  the  condition  of  the 
secretion  of  the  prostate  and  seminal  vesicles.  If  the  patient  still  has 
considerable  urine  in  his  bladder  massage  of  these  organs  is  done  at 
once,  or  with  the  catheter  still  in  place  the  bladder  is  filled  with  warm 
normal  salt  solution  and  then  the  catheter  is  withdrawn  and  the 
massage  performed. 

This  step  shows  Glass  V  or  the  massage  glass. 
The  author's  seven-glass  test*  consists  in  adding  the  following  detaib 
to  those  stated. 

10.  After  the  bladder  glass  is  secured,  the  prostate  is  very  carefully 
massaged  with  special  reference  to  not  touching  either  seminal  vesicfe 
or  their  ducts  as  they  pass  through  the  middle  of  the  prostate.  This 
may  be  done  with  reasonable  and  satisfactory  success  by  the  experi- 
enced finger. 

This  step  presents  Glass  V  or  the  prostatic  glass. 

11.  The  bladder  is  again  filled  up  to  the  limit  of  comfort  with  normal 
salt  solution  whose  quantity  is  noted  to,  say,  200  c.c,  and  the  right 

>  New  York  Med\ca\  3oMxiial,  May  16. 1916. 
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seminal  vesicle  is  thoroughly  massaged,  carefully  avoiding  the  prostate, 
and  then  the  patient  evacuates 'half  his  bladder  contents  (100  c.c). 
This  step  contains  Glass  VI  or  the  right  seminal  vesicular  glass. 
12.  The  left  seminal  vesicle  is  now  massaged  as  its  fellow  was  and 
its  products  flushed  out  with  what  remains  in  the  bladder,  or  if  the 
patient  has  not  divided  the  contents  of  the  bladder  well,  more  fluid  must 
first  be  run  into  the  bladder  or  this  vesicle  left  until  the  next  visit  for 
examination. 

This  step  secures  Glass  VII  or  the  left  seminal  vesicular  glass. 
The  limitations  and  cautions  of  these  two  tests  noted  in  the  intro- 
ductory' paragraph  must  always  be  borne  in  mind.    It  is  well  to  mas- 
sage the  less  diseased  seminal  vesicle  first  so  that  contamination  of  the 
contents  of  the  posterior  urethra  will  be  limited. 


TABLES  OF  AUTHOR'S  SEVEN-GLASS  TEST  FINDINGS. 


POBTEBIOR   ChBONIC    UrKTHRITIB   WITH    PROSTATITIS. 


I. 


II. 


III. 


IV. 


VI. 


VII. 


Oont«nt»     of  ,  Clear       or    Clear 

I     few  ahreds 
(turbid). 


Turbid    or    Clear 
large 
shreds  or 
prostatic 
elements. 


'  Turbid.  Clear. 

,     abundant i 
!     prostatic.  I 
detritus. 


Clear. 


Posterior  Chronic  Urethritis  with  Unilateral  iSeminal  Vesiculitis. 


Contents     of  ;  Clear       or  |  Clear. 

few  shreds 
(turbid).    I 


Turbid    or 
large 
shreds; 
vesicular 
elements. 


Clear. 


Clear  (few  ■  Clear 
elements   {     (slightly 
from  pros-'     turbid), 
tate    and 
vesicle). 


Turbid; 
many 
vesicular 
shreds. 


Poatebior  Chronic  Urethritis  with  Bilateral  Seminaj^  Vesiculitis. 


Contents     of     Clear       or    Clear. 

few  shreds, 
(turbid). 


Turbid; 
large 
shreds; 
vesicular 
elements. 


Clear. 


i  Clear  (tur-    Turbid; 
bid).  j     many 

'  vesicular 

shreds. 


Turbid; 
many 
vesicular 
shreds. 


Chkonic  Urethritis  with  Prostatitis  and  Unilateral  Seminal  Vesiculitib. 


Om  tents     of 


Clear      or    Clear. 
few  shreds 
(turbid). 


Turbid    or    Clear, 
large  I 

shreds. 


Turbid-         Clear 
abundant      (slightly 


prostatic 
elements 
(seminal 
vesicular 
elements) 


turbid). 


Abundant 
seminal 
vesicular 
elements. 


.^jOB   Chhonic  Urethritis  with  Prostatitis  and  Bilateral  Seminal  Vesiculitis. 


of 


Clear       or  >  Clear. 
few  shreds 
(turbid). 


Turbid  or 
large 
shreds 
(prostatic 
and  vesi- 
cular ele- 
ments). 


Clear. 


Turbid: 
abundant 
prostatic 
elements 
(seminal 
vesicular 
detritus). 


Turbid; 
seminal 
vesicular 
elements. 


Turbid ; 
seminal 
vesicular 
elements. 


Posterior  Chronic  Urethritis  with  Cystitis. 


of 


CIcAT       or    Clear. 
few  shreds 
(turbid). 


'  Turbid    or    Turbid; 
large  '     abundant 


Clear. 


shreds. 


bladder 
elements. 


Clear. 


Clear. 
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Kollmanns  iest^  is  also  a  jfive-giass  test  but  does  not  respect  the 
contents  of  the  bladder  and  is  therefore  defective  in  this  most  impa^ 
tant  detail.  The  anterior  urethra  is  irrigated  twice,  with  the  patient 
standing,  respectively  for  Glass  I  and  Glass  II  and  then  the  patient 
evacuates  his  bladder  into  three  glasses.  These  steps  are  assumed  to 
distinguish  conditions  within  the  anterior  and  posterior  portions  of  the 
canal. 

Young  s  test^  consists  of  seven  glasses  of  which  the  anterior  urethral 
and  control  glasses  are  secured  by  a  double  irrigation  for  each  suchgta. 
Of  these,  the  second  washings  are  done  with  a  glass  irrigator  passed  to 
the  bulb  of  the  urethra  and  directing  its  current  outward.  The  patient 
then  evacuates  into  three  glasses  which  are  taken  to  represent  the 
contents  of  the  posterior  urethra.  The  bladder,  however,  is  not  cathfr 
terized  so  that  the  uncertainty  of  the  method  duplicates  that  of  the 
Kollmann  test. 

Multiple  Glass  Tests  with  Irrigation  and  with  Dye. — General  Pitt.— 
These  tests  include  washing  the  anterior  urethra  free  of  its  accumih 
lated  discharge  after  staining  it  with  a  dye.  Two  only  are  recognizeJi'] 
Kromeyer's  and  Lohnstein's,  and  even  these  are  not  in  frequent  useoii- 
account  of  technical  difficulties,  overrefinement,  uncertain  deductione 
and  doubtful  value. 

Kroineyer's  Test} — The  anterior  urethra  is  stained  by  the  injection  of 
4  or  5  c.c.  of  0.1  per  cent,  of  watery  solution  of  methylene  blue,  retained 
for  several  minutes  for  i)enetration.  The  patient  next  evacuates  hit 
urine  and  all  stained  products  are  assumed  to  belong  to  the  anterior 
urethra.  The  fallacy  is,  however,  that  the  dye  may  pass  by  capilhuj 
attraction  between  the  two  surfaces  of  the  posterior  urethra  as  thef 
lie  more  or  less  in  contact  and  thus  .>tain  its  contents  also.  Moreovefi 
the  bladder  contents  are  not  investigated. 

LohnMein's  TcM.^ — This  procediu*e  is  much  like  the  foregoing  in  being 
a  jfive-glass  irrigating  method  with  a  dye.     The  steps  are  first  free 
irrigation  of  the  anterior  urethra  into  Glasses  I  and  II  with  0.5  per 
cent,  watery  solution  of  potassium  ferrocyanide  until  the  outflow  0 
clear.    The  next  step  is  to  wash  the  urethra  free  of  the  potassium  femh 
cyanide  solution  which  is  determined  by  the  addition  of  chloride  of  iron 
as  the  Prussian-blue  test  of  these  washings.    When  this  chemical  b 
entirely  out  of  the  canal  the  last  step  is  evacuation  of  the  bladder  by 
the  patient  into  three  glasses  and  the  addition  of  more  chloride  of 
iron.    Filaments  which  do  not  show  the  Prussian  blue  are  assumed  to 
come  from  the  posterior  urethra.    The  fallacies  underlying  this  test 
are  its  undue  delicacy,  the  likelihood  that  the  dye  may  reach  the  pos- 
terior urethra  or  fail  to  enter  glands  of  the  anterior  urethra,  whidi 
later  give  up  unstained  plugs  and  finally  the  absence  of  proper  test  of 
the  bladder  contents. 

•Oberliinder  u.  Kollmann:    Die  chron.  Gonorrhce.  1910,  p.  49. 
2  Johns  Hopkins  Hospital  Reports,  Y9SSr^S9^     ^\\'^   \S  0  4» 
^  Quoted  by  Luys,  loc.  cit. 
*  Deutisch.  uied.  Woehenschrift,  1893,  xix,  p.  1072. 


URINALYSIS 

Ubontory  Ezunination  of  Filaments. — Diagnosis  of  the  nature  of 
Elamflits  includes  the  features  of  preparation  of  speeunen,  microscopic 
(aiiires  and  bacteriological  examination.  The  preparation  of  the 
spntmen  for  the  laboratory  consists  by  the  platinum  loop  method  in 
snaring  a  number  of  filaments,  especially  some  which  flout  and  some 
ifliicli  sink,  with  a  flamed  platinum  needle  upon  a  clean  and  sterile 
Diicfoscopic  slide,  teasing  them  out  as  much  as  possible,  absorbing 
exms  moisture  with  filter  paper  and  fixing  with  equal  parts  of  alcohol 
indelher  ready  for  the  stain.  By  the  jtipette  method  it  consists  in 
sucking  shreds,  especially  mucous  t>-pes,  into  a  pipette  with  as  little 
Urine  as  possible  and  in  tlie  same  way  spreading  them  upon  the  slide, 
AcoMiipanied  by  suitable  lal»el  and  brief  report  of  (Jinical  facts  and 
diiguosis  the  specimens  are  ready  for  the  laboratory  expert.  The 
microscopic  features  include  bacteria  wliuse  nature  must  be  proved 
aiidniany  of  the  following  elements:  (a)  mucus  in  nearly  pure  state 
or  mixed  with  cells  and  detritus  exactly  as  pus  is,  (h)  fibrin  rare  alone 
hut  mixed  with  other  elements  and  (c)  pus  including  the  other  two 
eJiments  and  adding  red  blood  cells,  detritus,  epithelium  from  the 
urethra  and  from  the  ducts  and  acini  of  glands  and  finally,  {d)  sperma- 
toaia  (lead  and  entangled  in  the  pus  esjjecially  in  cases  of  involvement 
of  the  seminal  vesicles  and  occasionally  of  the  pro3tate.  The  culture 
offilsnientsisdoneexactlyinoneforbothof  the  two  methods  stated  for 
^i(le  preparations,  with  the  one  change  that  the  shred  secured  is  spread 
Upon  the  surface  of  a  slant  culture  adapted  for  the  gonococcus,  which  as 
*l«ady  explained  always  requires  special  media  and  careful  protection 
ftttui  L'hilling  in  order  to  have  it  grow  at  all  or  well.  It  is  advisable  to 
t^l(ea[Ieast  three  tubes,  of  wbith  one  remains  in  the  office  of  theurolo- 
the  control  tul)e.  and  the  other  two  are  sent  to  the  pathologist 
*s  the  laboratory  tubes.  It  is  necessary  to  select  shreds  which  float  and 
*«»*ds  which  sink  for  the  full  examination,  so  that  the  author  frequently 
"Mers  two  sets  of  tubes,  one  lot  containing  cultures  of  the  floating 
Uaments  and  the  other  set  showing  cultures  of  the  sinking  threads. 
*^  this  cultural  work  frequent  transplantation  is  required  for  a  final 
diagnosis— a  detail  which  rests  with  the  laboratory  expert. 

UBINALTSIS. 

Aefloitum. — For  the  purpose  of  diagnosis  of  gonococcal  urethritis 
^|*inal>'sis  is  of  little  importance  with  respect  to  its  usual  physical  and 
^^'cniical  characters,  but  of  much  more  value  with  respect  to  micro- 
*^pic  and  bacteriological  features.  The  organisms  sought  are  the 
.fr*noeoccus  and  its  various  associates  which  in  a  few  obscure  cases  come 
**uy  ill  the  urine  after  having  defied  other  methods  of  securing  speci- 
'^'etis,  such  as  have  already  been  elucidated.  These  methods  might  be 
**Hed  the  clinical  examination  of  the  urine.  Such  investigations  are 
**prpsented  by  the  laWratory  specimens  described  for  the  seven-glass 
1 1^ "^  ^'*"  ""^'^'^'^  *"'J  ^^  expressed  contents  of  the  glands  of  Cowper, 
I  ">e  prostate  gland  and  the  seminal  vesicles,  which  may  be  found  in  the 
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urine  as  well  as  in  dilating  fluid  artificially  introduced  into  the  bladder 
— in  either  case  after  suitable  clinical  manipulation  of  the  respective 
organs. 

Physical  and  Chemical  Characters. — Physical  Characters.— Cokr 
and  odor  and  specific  gravity  are  of  no  value  in  gonococcal  diagnostics. 
Transparency  and  translucency  show  or  suggest  the  presence  of  blood, 
pus,  mucus,  fat  and  chyle.  The  meaning  of  clear  urine  in  which  shreds 
are  found  has  already  been  made  clear  under  the  subject  of  multiple 
glass  tests  on  page  455. 

Chemical  Characters  as  to  Normal  Elements. — ^Reaction  is  not  of  greit 
help  and  the  same  may  be  said  as  to  urea,  uric  acid,  chlorids,  phos- 
phates, phosphoric  acid,  total  solids  and  other  common  substances 
searched  for  in  the  recognition  of  renal  insufficiency  or  disease. 

Chemical  Characters  as  to  Abnormal  Elements  is  of  greater  value  as  the 
pus  and  blood  in  the  urine  of  severe  gonococcal  disease  are  corroborative 
of  the  fact  of  infection.  Albiunin  must  be  traced  as  to  its  source  in 
virtue  of  the  importance  of  the  p\iiria  which  may  be  its  sole  cause  aui 
of  albumin  itself  as  a  sign  of  urinary  disorder.  The  sources  may  be 
renal,  vesical,  prostatic,  vesicular  and  urethral,  and  are  suggested  or 
proved  respectively  by  such  other  corroborative  signs  as  casts  aod 
renal  epithelia  in  kidney  involvement,  mucus  and  squamous  vesicJ 
epithelia  in  bladder  disease,  prostatic  elements  and  epithelia  in  invi* 
sion  of  the  prostate,  spermatozoa  and  spec^ial  epithelia  in  vesicultf 
complications  and  finally  familiar  urethral  cells  hi  ordinary  urethnl 
infection.  Sugar  is  independent  of  gonococcal  infection  except  as  a  nie 
and  peculiar  element  in  those  intense  hifections  with  systemic  comph" 
cations  and  severe  bodily  depreciation.  In  such  cases  it  becomes  in 
index  of  the  severity  rather  than  the  character  of  the  disease.  Bile 
elements,  as  pigment,  acid  and  salts,  are  of  no  value.  Ilemoglobinuiii) 
consisting  of  the  coloring  matter  of  the  blood  in  solution  in  the  urine 
in  contrast  with  red  cells  in  suspension,  is  practically  never  seen  except 
in  wasting  malnutrition,  such  as  scurvy  and  in  intense  prolonged  in* 
fections,  such  as  scarlet  fever  and  malaria.  It  is,  therefore,  of  w 
reference  to  gonococcal  invasion.  Lipuria  may  confuse  the  diagnosi 
in  cases  complaining  of  prolonged  turbidity  of  the  urine  without  reWi 
through  the  fact  that  this  cloudiness  simulates  pus.  Sedimentation  fli 
the  urine  rapidly  clears  up  this  matter,  as  the  globules  of  fat  rise  as  few, 
many  or  even  a  distinct  layer  to  the  top  of  the  specimen  glass,  lapuni 
may  be  temporary  accompaniment  of  the  ingestion  of  fatty  or  oily 
foods  or  medicines  and  is  often  seen  in  rather  minute  quantities  ate 
the  passing  of  instruments  lubricated  with  oils  or  after  the  instillatioft 
of  oil  mto  the  ureters  in  the  removal  of  calculi  without  operation,  or 
after  the  application  of  oil  to  the  cavity  of  the  bladder.  The  caused 
such  presence  is  at  once  obvious,  as  the  globules  are  usually  very  larp 
and  not  microscopic,  as  in  true  lipuria.  Chyluria  presents  fatty  sub- 
stances in  enuilsion  as  distinguished  from  suspension  in  lipuria,  exactly 
as  seen  in  the  chyle  of  final  digestive  stages  and  of  the  lymphstreanu 
Microscopic  determination  is  final  and  its  source  is  not  gonococcili 
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butsiwi  systemic  disease  as  filariasis  am!  awidental  introduction  into 
the  bloodstream  from  tbe  injm-y  of  marrow  bones  and  of  the  lymph- 
streiun  or  nodes  or  from  absorption  in  extensive  abscess  processes. 
lite  lipuria  it  should  be  borne  in  mind  in  patients  presenting  themselves 
with  ihe  liistory  of  itnexplained  persistent  turbidity  of  the  urine. 

IiGcioscopic  Characters.  —  Definition.  —  Microscopic  e^^ainination 
of  the  iirinc  consists,  hy  definition,  in  the  diagnosis  of  the  sediment  and 
tlic  bucteriolog>'  of  the  urine.  Specimens  are  secured  by  sedimentation 
or  cenirifugation. 

Swiimentation  consists  in  allowing  the  urine  to  stand  until  abnormal 
constituents  gravitate  to  the  bottom  of  the  container,  by  preference 
*Tth  a  conical  base  for  concentration  of  the  elements  and  with  suitable 
protection  against  contamination  from  outside  sources.  The  delay 
inrident  to  sedimentation  is  recognized  as  a  great  disadvantage,  because 
11  permits  chemical  decomposition  to  be  begim  in  specimens  without  it 
or  to  be  increased  and  continued  in  urines  with  it  and  because  through 
these  changes  it  leads  to  physical  disintegration  or  change  in  such 
factors  as  red  and  white  blood  cells,  pus,  epithelia,  casts,  cylindroida 
and  the  like  and  because  bacteria  already  in  the  urine  and  inactive  or 
wld(d  to  it  while  standing  begin  to  grow  and  change  the  fluid  totally 
from  the  condition  in  which  it  was  passed.  Centrifugation  involves 
i^ing  the  urine  in  the  receiving  tube  of  a  centrifuge  and  submitting 
it  to  mpid  revolutions  for  u  brief  jHrriod  of  time,  shortest  with  high- 
*pe«l  electrical  apparatus  and  in  ascending  order  longer  in  hydraulic 
and  tmnd  machines. 

Munitestly  the  high,  uniform,  brief  or  prolonged  speed  of  the  electric 
niatbine  renders  it  without  superior  for  this  and  all  similar  service. 
After  from  three  to  five  minutes'  centrifuging  the  smallest  possible 
spetimen  is  sucked  from  the  bottom  of  the  urine  tube  into  a  pipette, 
B^d  widely  and  thinl,\'  upon  a  slide,  freei.1  of  excess  lu-ine  with  blotting 
laprr  and  covered  with  a  cover-glass.  A  first-class  microscope  is 
esmiitial,  adju-'^tcd  for  the  examination  with  the  low-jtower  lens  for 
Ht  majoritj'  of  the  elements  or  with  the  midpowcr  lens  for  closer 
^""iiof  doubtful  jK)ints.  High-power  lenses  are  reserved  for  baeterio- 
hricul  work. 

Bements  for  Stndy.^ln  the  sediment  are  found  red  and  white  blood 
wlls,  pus,  epithelia,  casts  and  crystals,  which  vary  somewhat  in  accord- 
•"twith  the  chemical  reaction.  Acid  urine  is  redundant  in  uric  acid, 
Wiites,  oxalates,  hippuric  acid  and  rarely  leucin,  tyrosin  and  eyatin, 
*bile  alkaline  urine  shows  triple  phosphates,  calcium  phosphate,  basic 
"Wgnesium  phosphate,  ammonium  urate  and  calciimi  carbonate.  These 
^'J'Stals  are  of  no  importance  in  gonococcal  studies,  except  that  their 
Pfesencc  in  large  quantities  may  readily  irritate  the  mucosa  and  pro- 
"Nig  the  disease  and  would  in  such  circumstances  require  dietetic  and 
"Vicinal  relief.  The  general  and  special  significance  of  the  other 
ticiuents  may  be  stated  as  follows: 

/iwi  hhod  corpyacles  may  find  their  source  at  any  point  of  the  genital 
^'i  urinarj'  tracts  and  become  important  when  suiSciently  numerous 
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to  be  a  definite  factor  in  either  microscopic  or  macroscopic  exami- 
nation.    Intense  gonococcal  invasion  in  acute  disease  and  irritable 
granulations  in  or  about  stricture  and  similar  lesions  in  chronic  infec- 
tion may  be  the  source  of  blood  cells  or  bleeding.    Fresh  specimens  of 
urine  show  them  in  the  form  of  their  passage,  which  may  be  normal  or. 
altered  according  to  the  site  and  character  of  the  lesion  with  or  without  j 
retention  of  the  extra vasated  blood.    In  the  normal  form  they  present^ 
on  the  flat  a  biconcave  disk,  without  nucleus,  yellowish  singly,  slightly 
reddish  in  groups  or  rolls  and  on  edge  they  appear  of  dumb-bell  foniL 
Older  specimens  are  variously  crumpled  and  crenated.    As  to  signi-^ 
ficance  they  occur  as  a  few  cells  in  normal  urine  and  more  numerously 
up  to  the  limit  of  free  hemorrhage  in  various  diseases.    When  a  mallei 
festly  important  factor  their  source  must  be  determined  without  faili 
as  discussed  by  the  author.* 

Pus  cells  also  may  have  their  origin  in  any  area  of  the  urogenital 
apparatus  and  likewise  become  significant  when  in  sufficient  quantity 
to  be  a  positive  factor  in  either  microscopic  or  macroscopic  study. 
Gonococcal  infection  is  always  accompanied  by  pus  cells  which  are  so 
numerous  in  acute  disease  as  to  make  the  urine  opaque  or  so  few  in 
chronic  disease  as  to  occur  only  in  the  shreds.  On  the  other  hand,  pus 
is  the  direct  result  or  a  by-product  in  so  many  lesions  of  the  sexual 
urinary  apparatus  in  both  sexes  that  only  a  bacteriological  study 
reveal  the  gonococcus,  its  allies  or  other  invading  organism.  Fi 
specimens  of  urine  alone  portray  these  cells  in  their  shape  on  pasatge^^ 
which  may  be  of  their  ordinary  normal  forms  or  altered  in  chronk 
disease  and  retention.  Old  specimens  of  urine  artificially  change  the 
appearance  of  pus  cells,  especially  diu'ing  the  decomposition  of  alkaline 
urine.  Such  changes  in  both  the  urine  and  the  pus  may  occur  within 
the  body  and  in  either  circumstance  consist  in  more  or  less  coalescence 
into  various  irregular  masses  after  they  have  previously  puffed  up  and 
burst.    Nuclei  are  thereafter  invisible. 

The  source  of  pus  cells  is  chiefly  by  diapedesis  of  white  blood  celb 
and  exfoliation  of  epithelial  cells  as  parts  of  destructive  processes  in  any 
part  of  the  various  organs  of  the  system.  Regular  associates  of  pus  celb 
are  epithelia,  casts,  mucus  and  bacteria,  among  the  last  for  our  purpose 
the  most  important  are  the  gonococcus,  the  Bacillus  coli  and  other 
pyogenic  organisms.  Distinction  between  epithelial  and  pus  cells  is 
ready  by  adding  Gram's  iodin  solution  to  the  smear  which  stains  the 
pus  cells  a  faint  yellow  and  the  epithelial  cells  a  deeper  yellow  in  the 
body  and  almost  a  brown  in  the  nucleus,  or  by  adding  dilute  acetic 
acid  which  clears  the  field  and  brings  out  the  polynuclei.  In  form  pus 
cells  are  on  the  flat  more  or  less  circular  or  irregular  and  on  edge  mot 
disks  or  spheres.  They  are  mononuclear  or  polynuclear  with  granular 
bodies  both  visible  in  the  fresh  state  but  absent  through  coagulation 
in  older  specimens.  As  to  significance,  a  scattered  few  pus  cells  arc 
normal  in  every  urine  but  may  increase  from  this  state  to  a  number  so 


^  Pedersen,  V.  C:  New  York  Med.  Jour.,  May  3,  1913. 
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Varieties  of  Epithelium.     (Ultzmann.) 

j^   O    and    4..     Epithelium  from  the  bladder,  the  renal  pelvis  and  tUe  \Jix>^\ftv, 
R^d    t>i  ood  corpuscles. 
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great  as  to  render  the  urine  opaque.  WTienever  the  normal  quantity' 
is  exceeded  the  source  of  the  pus  must  be  known,  as  discussed  by  the 
author.^  Advanced  processes  show  the  pus  cells  in  casts  and  clumps 
usually  from  the  upper  urinarj'  organs,  while  scattered  cells  may  come 
from  any  point  whatever. 

Scattered  epithelial  cells;  numerous  pus  cells  singly  and  gathered 
into  masses. 

Ejnthelia, — Fresh  specimens  are  again  to  be  preferred  although 
decomposition  alters  epithelia  less  than  most  of  the  other  constituents 
in  the  urine.  As  to  source,  these  cells  may  come  from  any  part  from  the 
deep>est  excretory'  elements  of  the  kidney  to  the  external  limits  of  the 
urinary  canal  and  sexual  organs,  from  which  especially  in  the  female 
many  cells  are  washed  away  during  micturition.  This  fact  renders  the 
catheterization  of  both  sexes  in  many  circumstances  the  sole  means  of 
securing  a  specimen  assuredly  from  the  bladder  only.  F^pithelia  may 
also  come  from  any  layer,  of  which  there  are  commonly  three:  super- 
ficial, middle  and  deep.  As  a  rule,  the  superficial  cells  show  the  type 
predominating  while  the  middle  and  deeper  layers  are  the  transitional 
forms.  In  the  urogenital  tract  the  epithelial  cells  are  often  similar  in 
form,  such  as  the  cuboidal  or  round  cells  from  the  posterior  urethra, 
ureters  and  pelves  which  vary  slightly  in  size,  granular  appearance  of 
the  cell  bodies  and  size  of  the  nuclei.  In  form,  the  common  varieties 
are  flat  or  squamous,  cuboidal  or  round,  cylindrical  or  caudate  or 
spindle,  and  finally  ciliated.  In  general  distribution  through  the  lower 
urinar>"  tract  the  flat  pavement  cell  prevails  and  is  largest  in  the 
vagina  and  \'M\\a  and  smaller  in  the  male  urethra  throughout  the  fossa 
navicularis  and  neck  of  the  bladder  and  a  mean  in  the  bladder  itself. 
Cuboidal  or  round  cells  appear  at  many  points  of  the  sexual  and  urinary 
\  organs,  especially  in  the  deeper  layers,  where  they  occur  in  the  urinary 
■  organs  in  the  urethra,  bladder,  ureters  and  pelves  and  some  portions 
I  of  the  tubules  of  the  kidneys,  and  in  the  sexual  organs  in  the  prostate 
f  and  vagina.  Roimd  cells  in  the  strict  sense  are  probably  cuboidal  cells 
altered  after  having  left  their  sites.  Cylhidrical  or  caudate  or  spindle 
cells  have  the  same  distribution  as  the  foregoing  and  are,  as  a  rule,  from 
the  deeper  layers  as  the  first  stage  of  development.  They  are,  there- 
fore, found  in  the  urethra,  bladder,  ureter  and  kidneys  along  the  urinary 
passages  and  in  the  prostate  and  seminal  vesicles  in  the  sexual  glands. 
Some  authorities  state  that  cilia  are  on  the  cells  of  the  seminal  vesicles. 
The  minute  distinctions  with  the  microscope  may  so  easily  err  that  the 
source  of  epithelia  must  be  judged  chiefly  from  other  signs  in  the  urine 
rather  than  from  mere  size  and  form.  In  significance,  epithelia  xavy 
as  to  their  source  and  condition  and  the  latter  in  acconlance  with  the 
decomposition  of  the  urine  within  or  without  the  body  and  the  bacteria 
present.  A  few  words  are  essential  concerning  the  various  kinds  of 
epithelia  from  the  meatus  to  the  kidneys  in  the  main  portions  of  the 
tract :  urethra,  bladder,  ureters  and  kidneys. 

1  Pedenen,  V.  C:    New  York  Med.  Jour.,  December  13,  1913. 
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whicli  are  technically  known  as  casts.  As  to  significance,  casts  are 
known  to  be  the  signs  of  medical  and  surgical  lesions  of  one  or  both 
kidneys,  and  are  so  common  in  bilateral  medical  renal  affections  that 
they  have  been  most  widely  studied  in  this  connection  and  have 
subconsciously  come,  therefore,  to  be  regarded  as  accompaniments 
chiefly  of  such  conditions,  more  or  less  indirectly  to  tlie  exclusion  of 
surgical  involvements  of  these  organs.  This  is  a  serious  error,  because 
all  surgical  renal  disease  is  more  or  less  directly  accompanied  by  inflam- 
mation with  or  without  infection,  which  carries  with  it  immediatdy 
the  same  signs  as  are  seen  in  medical  developments  and  summed  up  in 
alterations  of  physical  and  chemical  characters  and  presence  of  albuinm, 
casts,  pus,  blood,  epithelia,  crystals,  detritus,  changed  urea,  excretion, 
changed  dye-test  signs  and  the  like  in  the  iu"ine.  Inasmuch  as  many  of 
these  signs  may  appear  from  any  point  of  the  urinary  tract,  casts 
become  a  very  important  corroborative  or  suggestive  sign  of  the  renal 
source  of  these  abnormal  elements  and  therefore  assume  as  much 
weight  in  surgery  as  in  medicine. 

In  the  recognition  of  gonococcal  urethritis  casts  are  of  value  in  show- 
ing the  actual  sourc^e  of  pus  in  those  patients  who  have  it  in  the  urinan* 
organs  above  the  outk^t  of  the  bladder,  as  distinguished  from  the  sexual 
organs  and  as  indicated  by  the  seven-glass  test  of  the  author.  Their 
presence  will  at  once  show  whether  the  kidneys  are  involvetl  in  the 
process  independently  of  the  l>ladder  or  c*ombined  with  it.  In  strictly 
urethral  conditions,  therefore,  casts  must  l>e  considered  as  valid  indi- 
cators of  the  origin  of  pus,  along  with  their  usual  associates. 

Varieties. — Varieties  in  their  ascending  order  of  clinical  interpretation 
as  a  basis,  are:  (1)  hyaline,  (2)  granular,  finely  or  coarsely,  (3)  epithelial 
and  (4)  waxy  casts.  Special  forms,  as  determined  by  the  addition  to 
the  hyaline  basis  of  each  of  the  elements  suggested  by  the  names 
applied  to  the  casts  are:  (1)  pus,  (2)  blood,  (3)  fatty,  (4)  crN'stalsand 
detritus  and  (5)  bacteria.  Organisms  in  their  nature  cannot  make  up 
a  whole  cast  but  are  sometimes  seen  in  pus  and  epithelial  aj 
In  their  form,  casts  are  cylindrical,  with  more  or  less  uniform  or  broken^ 
borders,  with  rather  straight,  sinuous,  tortuous  or  almost  spiral  bodies, 
with  both  ends  rounded  or  one  end  ragged,  with  length  to  extend  half- 
way across  the  field  or  so  short  as  to  be  very  numerous  in  one  field  and 
with  density  so  slight  as  to  require  much  decreased  illumination  for 
visibility  of  hyaline  casts  or  so  great  as  to  permit  study  only  by  reflected 
light  in  many  pus  and  blood  casts.  All  grades  of  density  between  these 
limits  are  seen. 

Hyaline  Casts  (Gelatin  or  Vitreous  Casts). — ^I'hese  are  the  earliest 
in  occurrence  and  the  commonest  in  health  and,  therefore,  the  least 
clinically  important  casts  when  seen  alone.  In  size  hyaline  casts  are 
the  largest,  so  that  one  may  extend  far  across  the  field,  and  in  diameter 
are  very  small  or  large  according  to  the  tubule  from  which  they  come. 
In  outline  their  borders  may  be  fairly  straight  and  uniform  or  shiunus 
and  twisted,  also  according  to  their  tubules  of  coagulation.  Both  ends 
of  hyaline  casts  are  usually  rounded,  on  bodies  which  may  be  of  glassy 
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Urinary  Analysis.     (Ultzmann.) 

1,      CpitHelial  casts  seen  in  acute  desquannati ve  nephritis. 
U  and   -4.     Hyaline  casts  from  renal  congestion  and  chronic  nephritis. 
j^      OoAPse  granular,  casts  from  acute  nephritis,  with  some  blood  corpuscles. 
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clearness  or  very  finely  granular  or  delicately  striated.  They  are  the 
most  difficult  of  all  casts  to  see  in  the  field  and  always  require  greatly 
subdued  light.  As  to  significance,  a  few  hyaline  casts  are  always  seen 
in  health,  dependent  on  slight  dietetic  error,  active  or  violent  exercise 
and  factors  adding  to  blood-pressure  in  the  young  and  in  later  years 
they  are  a  common  element  in  the  urine  without  renal  lesion.  The 
abseitce  or  presence  of  albumin  and  other  kidney  elements  is  the  divid- 
ing line  between  such  as  are  without  or  with  danger  signs.  In  profound 
dUsease  one  therefore  sees  along  with  them  any  or  all  other  kinds  of 
casts,  epithelia,  albumin  and  sometimes  pus  and  blood  according  to 
circumstances.  Large  niunbers  of  hyaline  casts  in  apparent  health 
may,  therefore,  suggest  the  wisdom  of  minute  search  for  their  cause 
and  of  observation  of  the  patient  at  short  intervals,  every  few  weeks, 
for  other  signs  of  kidney  breakdown,  because  many  such  casts  are  often 
forerunners  of  serious  signs. 

Granular  Casts. — Granular  casts  may  be  fine  or  coarse,  according  to 
the  characters  of  the  granules  seen  within  the  bodies  of  the  casts.    In 
nature  they  are  probably  hyaline  casts  whose  masses  have  been  changed 
by  coagulation  of  the  albuminous  material,  more  densely  at  certain 
points  rather  than  imiformly  or  by  precipitation  of  unknown  matter 
in  finely  subdivided  state.    A  few  of  these  granular  casts  seem  to  show 
small  fat  globules  and  have  the  remnants  of  epithelia  attached  to  or 
imbedded  within  them,  of  which  the  nuclei  alone  remain.    As  to  sig- 
nificance, granular  casts  represent  the  next  development  of  nephritis 
and  are  verv  numerous  indeed  in  all  varieties,  sizes  and  forms  in  marked 
cases  and  may  be  said  to  appear  in  health  in  scattered  specimans. 

In  size  and  diameter  they  are  usually  smaller  than  hyaline  casts, 
possibly  }>ecause  they  are  somewhat  more  apt  to  come  from  the  upper 
tubules. 

Epithelial  Casts. — Epithelial  casts  may  be,  first,  hyaline  casts  to  whose 
surface  a  few  epithelia  have  been  glued  or  so  many  as  to  make  a  com- 
plete cover,  or,  second,  true  epithelial  plugs  either  more  or  less  solid 
or  having  an  irregular  lumen.  In  size  epithelial  casts  are  among  the 
smallest,  as  a  rule,  as  they  come  from  the  finer  tubules  and  their  sur- 
fa  ^s  and  outlines  are  essentially  irregular  and  ends  broken.  Along  with 
them  the  urine  always  shows  scattered  epithelia,  many  other  forms 
of  cast  and  other  signs  of  kidney  involvement.  The  desquamation 
present  invariably  means  severe  inflammation  and  blood  cells  and 
even  blood  casts  may  be  associates.  Epithelial  casts  are  not  seen  in 
health. 

Waxy  Casts. — ^Waxy  casts  are  shown  in  Plate  IV,  Fig.  4,  and  are  also 
called  amyloid  casts,  through  their  origin  in  amyloid  degeneration  of  the 
kidney.  In  form  they  are  usually  of  irregular  or  uncommonly  regular 
outline,  with  ends  broken  and  ragged,  with  color  a  peculiar  whitish- 
yellow  waxiness  or  a  glassy  brightness.  They  are  without  transparency 
and  with  moderate  translucency,  but  with  high  refraction  of  light. 
Their  density  is  commonly  not  uniform.  As  to  significance,  waxy  casts 
are  highest  in  the  scale  of  importance  and  represent  advance  lesions, 
30 
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Pus  Casts. — Pus  casts  consist  of  formed  masses  of  pus  cells,  and 
have  much  the  same  significance  and  associates  as  pus  in  large 
quantities  in  the  urine,  as  fully  discussed  under  this  subject. 

Blood  Casts. — Blood  casts  have  already  been  alluded  to  as  develop- 
ments and  associates  of  epithelial  casts  and  are  made  of  massed  blood 
cells.  They  are  ver>^  commonly  accompanied  by  large  numbers  of 
scattered  blood  cells  and  nearly  every  other  possible  element  of  renal 
disease. 

Patty  Casts. — Fatty  casts  are  more  conunonly  those  in  which  fat 
globules  after  error  in  diet,  injury  of  the  marrow  of  bones  and  the 
inhibition  of  fatty  medicines  become  attached  to  commoner  varieties 
of  cast. 

Bacterial  Casts. — Bacterial  casts  are  not  conunon  bec^ause  bacteria 
in  their  nature  could  hardly  be  sufficiently  numerous  of  themselves  to 
form  true  plugs  of  the  tubules.  But  they  may  be  so  numerous  in  the 
medium  and  so  freely  within  epithelial  and  pus  casts  on  staining  as  to 
warrant  this  term. 

Crystalline  Casts. — Crystalline  casts  are  less  common  than  other  kinds, 
and  consist  of  cr>\stalline  or  amorphous  plugs  of  the  various  urinarj' 
salts.  In  infancy  before  the  kidneys  become  accustomed  to  their  new 
surroundings  suoh  casts  of  uric  acid  and  urates  are  not  rare. 

False  Casts. — False  casts  are  mucous  developments  rather  as  strings 
than  as  true  plugs  or  molds  and  originate  either  in  kidney  or  ureter 
by  unhealthy  secretion  rather  than  by  coagulation  of  mucus.  In  fonn 
they  bear  a  rude  resemblanci^  to  large  casts,  with  shaggy,  string)' 
outlines  and  ends  without  tapering  or  rounding.  The  bodies  show  all 
the  characters  of  mucus  but  may  be  slightly  granular  and  may  or  may 
not  clear  on  the  addition  of  dilute  acetic  acid.  Cylindroids  is  another 
name  applied  to  them  and  they  may  appear  alone  and  without  signifi- 
cance in  health  but  in  disease  invariably  have  any  and  all  of  the  fore- 
going associates. 

Crystalline  and  Amorphous  Deposit. — Significance. — ^In  health 
all  urine  shows  a  certain  amount  of  crystalline  deposit  after  centri- 
fugation,  which  depends  nmch  on  diet  and  temporary  conditions  of 
metabolism,  but  in  disease  it  represents  permanent  defect  of  meta- 
bolism so  that  the  urine  becomes  saturated  with  one  or  the  other  or 
several  salts.  These  precipitate  within  the  body  at  any  point  of  the 
urinary  system,  chiefly  as  the  result  of  infection  of  the  urinary  passages 
with  secondary  decomposition  of  the  urine  in  the  kidney,  its  pelvis, 
ureter  or  bladder  or  are  very  rapidly  cast  down  during  the  slightest 
decomposition  on  standing.  This  fact  shows  the  importance  of  fresh 
specimens  in  the  determination  of  the  meaning  of  these  crystals. 
Decomposition  and  ammoniacal  fermentation  of  normal  urine  on 
standing  in  a  specimen  glass  will  result  in  almost  all  the  crystals  seen 
in  alkaline  urine,  so  that  acid  urines  should  be  examined  at  once  to 
anticipate  such  misleading  change  and  alkaline  urines  should  not  be 
allowed  to  stand  because  of  misleading  increase  of  their  constituent? 
as  passed. 
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Urinary  Analysis.      (Ultznnann.) 

1    an«^  2.     Hyaline  casts.     In   Fig.  2  they  are  covered   with  crystals  of  urate 

S  «nd   4..     Fine    granular    and     waxy     casts.      Fig.     3     is     from    a    case    of 
»dl    chronic    Bright's    disease.       Fig.  4  is    from    a    case   of    amyloid    disease. 


Urinary  Analysis.    (Ultzmann.) 

Figs.  1  and  2.    CryataLa  of  oxnlnte  or  lime. 

Fig.  8.    Crystals  of  cystin. 

Fifl.  4.    Cryalala  of  l«ucin  and  tyroain. 
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In  gonococcal  conditions  in  which  a  multiple  glass  test  has  shown  the 
pus  to  come  from  the  upper  urinary  organs  the  jiresence  of  crystals 
and  amorphous  deposit  will  serve  only  to  illustrate  processes  which 
may  there  be  the  source  of  the  pus.    If  sui)plemented  by  bacteriology 
and  a  study  of  other  elements  present,  a  distinction  is  alwaj'^  possible. 
Varieties. — As  previously  stated,  crystals  vary  with  the  reaction  of 
the  urine  so  that  acid  urines  in  health  sliow  a  few  and  in  disease  many 
cr\'stals  of  uric  acid,  urates,  and  oxalates,  as  the  most  important  sedi- 
ment and  as  the  rare  and  less  significant  crystals  hippuric  acid,  leucin, 
t\Tosin  and  cystin.    Alkaline  urine  does  not  occiu*  in  health  and  shows 
the  following  decomposition  products,  a  few  of  which  may  be  seen  in 
neutral  urine  of  health  or  normal  urine  rendered  temporarily  alkaline 
by   the   administration   of  suitable    medicines.     These  crystals  are 
triple  phos]>hates,  calcium  phosphate,   basic  magnesium  phosphate, 
ammonium  urate  and  (calcium  carl>onate.    Of  these  the  last  is  of  least 
importance. 

Uric  Acid  Crystals. — Uric  acid  crystals  oi'cur  in  acid  urine,  usually  as 
a  reddish  deposit  to  the  naked  eye  if  abundant  and  are  caused  by  over- 
indulgence in  nitrogenous  food  or  by  nitrogenous  waste  as  in  violent 
exercise  or  prolonged  labor.  Their  size  makes  them  among  the  largest 
urinary  crystals.  Their  fonn  is  polymorphous  and  variously  poly- 
hedral, stellate  and  rhomboid,  as  shown  in  the  foregoing  plate.  Various 
form-groupings  render  them  lx?autiful  crystals  having  in  the  field  a 
yellow  or  yellowish-red  or  colorless  aspect  and  to  the  naked  eye  a  red- 
dish liue.  They  are  soluble  in  alkali  and  heat  and  as  to  significance  are 
recognized  as  common  hi  health  in  small  numlx^rs  but  in  large  quantities 
as  suggesting  the  uric  acid  diathesis,  faulty  metaV)oIism  or  renal  stone. 
The  latter  detail  must  be  corroborated  by  other  signs  of  stone,  described 
in  the  sections  dealing  with  lithiasis  of  kidneys,  ureters  and  bladder, 
ill  Chapters  XIV,  XV  and  XVI. 

Amorphous  Urates  (Brick  Dust  Deposit)  lia\'c  the  same  occurrence, 
cause  and  significance  as  uric  acid  and  the  form  of  small  dustlike 
graiudes  of  yellow  to  red  color  in  the  field  and  of  definite  red  color  to 
the  naked  eye  in  the  sjiecunen  glass.  The  addition  of  alkali  or  the 
application  of  heat  to  the  specimen  dissolves  them.  Plate  \T  portrays 
their  general  appearance  under  the  microsco])e. 

Calcium  Oxalate  Crystals  occur  in  scattered  crystals  in  acid  urine 
under  whose  products  it  should  be  classed,  but  as  they  are  soluble  in 
the  addition  of  acid  they  may  not  precnpibite  until  the  urine  Ix*comes 
neutral  or  faintly  alkaline  in  the  very  early  decom}>osition  st^iges. 
Alkalies  do  not  dissolve  them  so  that  they  ])ersist  in  ammoniacal 
urine  (Pellew).^  Their  cause  seems  to  be  fruit  and  vegetable  diet 
abundant  in  oxalic  acid,  such  as  strawberries,  asparagus,  rhubarb  and 
tomatoes,  also  nervous  instability,  faulty  nutrition  and  indifferent 
general  health.  Their  size  is  smaller  than  uric  acid  although  they  are 
large  and  small.    Their  form  is  twofold,  most  connnonly  octahedral, 

1  Manual  of  Practical  Medical  and  Phj-siologicul  Choniiytry,  18'.>3,  p.  271. 
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of  long  or  short  planes,  and  less  commonly  houp-plass  or  (ltinih-U-11. 
resembling  a  very  large  blood  cell  on  eflge.  The  color  is  white,  hri^rlii. 
reflecting  and  refracting  light  and  their  solubility  is  in  acid  and  not 
alkaline  media.  Their  significance  is  in  health  recent  and  ahundant 
vegetable  or  fruit  diet  or  in  disease  faulty  digestion  ami  assimilation  t>r 
oxalate  diathesis  with  lithiasis,  which  must  be  sustaine<l  by  other  signs, 
such  as  mucus,  blood,  pus  and  large  num})eB8  of  these  crystals.  In  the 
treatment  of  gonococcal  disease,  of  which  part  is  always  a  neutraliza- 
tion of  the  urine,  these  crystals  must  Ih?  looked  for  and  if  i>ossible 
eliminated,  otherwise  their  shaq)  corners  and  edges  may  readily  irritate 
the  nuicosa  and  prolong  the  symptoms. 

AmmoniomagneBium  Phosphate  (Triple  Phosphate)  CrystaLi  ociMir  in 
alkaUne  urine,  caust^l  by  chemical  change  set  u])  by  infwtion.  iriHarn- 
mation  and  ulceration  at  any  jwint  of  the  kidneys,  un*ters  or  bladiliT 
and  very  (Himmonly  in  decomposing  urine  of  prostatic  obstruction. 
In  size  thest*  crystals  arc  rather  large,  aluMit  equal  to  those*  of  uric*  a«'id 
and  in  fonn  polyluxlral,  forming  the  so-i^alknl  "coffin-licr'  crystals  as 
the  conunonest  tyiK*  and  the  leaf  crystals  as  the  uncommon  variety. 
The  color  is  a  brilliant  white  rt»<lccting  and  n^fracting  light.  They 
dissolve  on  the  addition  of  acid  to  the  urine.  Their  significance  is  in 
fn*sh  spiH'imcns,  deconi]M)sition  of  the  urine  and  almost  alwa\*5  the 
infe<*tion  and  suppuration  whl(*h  acrompany  it.  In  very  large  numbers 
verifie<l  by  all  other  nirans  of  n»si*arch  they  suggi»st  lithiasis  and  are 
very  connnon  in  cystitis  and  pyelitis.  In  older  s|)«»cimens  they  prove 
dc(*omiH)sition  of  the  urine  In'fore  the  examination. 

Amorphous  Calcium  Phosphate  is  coninionly  known  as  amorphoiiN 
]>hosphat('  and  o(*<'urs  '\\\  alkaline  or  neutral  urine  almost  invariably 
ass(M-iatcd  with  triph*  phosphate.    The  canst*  is  the  same  as  that  of  tlw 
latter  crystals,  but  x\\v\  arc  much  more  commonly  the  produrt  of 
conditions  of  n(T\  ous  ill  liralth  and  malnutrition,  so  that  somt*  |»atirnt> 
will  void  a  urint'  so  rich  in  tlicni  as  to  sinuilatc  thin  semifluid  mortar. 
The  size  and  form,  inclicatt'd  by  the  term  f/;//r/r/y//'>7/.v.  art»  that  of  faintly 
visible  dust,  which  dissolvrs  on  the  addition  of  acid  and  heating  of  the 
urine.    As  to  significanc<'  they  show  a  vegetable,  fish  or  st*a  ftHnl  diet. 
the  ingestion  of  alkaline  waters  and  drugs,  defective  assimilation, 
nervous  disturbanee  and,  like  triple  pho>phat(*,  infection  and  ditimi- 
position  of  the  urine  within  the  iMwly  or  s|H*cnnen  container.    In  gono- 
ctM-eal  aflVetions  the  use  of  alkalies  to  neutralize  the  urine  and  the 
mental  unrest  of  the  patient  often  pnMlu(v  large  (|uantiti(*s  of  amor- 
phous ealeiuin  plxt^phate  whieh  is  diflieult  to  distinpiish  fn)m  pu^. 
esjK'eially  in  the  later  periods  of  the  disease,  when  fnv  pus  in  tlu  ^ 
uri'thra  is  in^nllieient  tj*  render  the  urine  turbid.    It  is  well  then*fore  t«^ 
atld  aeid  to  the  nrine  jit  fre(inenl  intervals  in  onhT  to  remove  lhe>* — 
pho>j>halr>.  Iea\  int:  tlie  |>ii>  iM-liind  for  study. 

Ammonium  Urate  Crystals  m-mr  in  nlkalin**  urine  and  are  a! way — 
eau-Ni'd  by  deriiinpo^itinn  ;i>  a  ilJM'a^^r  pnMe»N  within  the  (»rgans  or  as  ar 
artifact   within   the  lalun-atorx.     Their  size  is  small  and  their  forri 
either  smooth  globules  or  spinetl  globules,  lH)th  .singly  or  in  pairs  o 
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1   and  2.    Crystals  of  ths  triple  pho*phat«s.       Fig,  1  l»  the 
I.      Cpyetals  of  phosphate  of  lime. 
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in  septic  processes  with  blue  pus,  (8)  Bacillus  typhosus  in  typhoid  and 
parat}T)hoid  cases  in  nearly  50  per  cent,  of  the  total  patients,  (9) 
Bacillus  anthracis  in  anthrax,  (10)  Bacillus  mallei  in  glanders  and  (11) 
Bacillus  tuberculosis  in  many  forms  of  surgical  and  occasionally  in 
medical  tuberculosis. 

This  partial  list  illustrates  the  importance  in  gonococcal  or  suspected 
gonococcal  infections  of  securing  specimens  properly  and  of  hsawfi 
them  thoroughly  searched  for  the  source  of  pus  in  obscure  cases.  Of 
the  organisms  stated,  the  most  important,  because  more  common,  are 
the  Bacillus  tuberculosis,  Bacillus  coli  communis  and  the  pyogenic 
staphylococci  and  streptococci  and  the  less  important,  because  more 
rare,  are  the  Bacillus  pyocyaneus,  Bacillus  typhosus,  Bacillus  anthracis 
and  Bacillus  mallei. 

Parasites. — Parasites,  other  than  the  fission-fungi  or  bacteria,  may 
also  infest  the  urine  aiul  are  likewise  either  nonpathogenic  or 
pathogenic. 

Nonpathogenic  Parasites. — These  are  usually  the  moulds  and  yea^ 
The  latter  is  present  in  all  normal  urine  and  very  abundant  in  diabetic 
urme,  and  pla\'s  an  important  part  in  its  cystitis  and  is  the  essential 
of  the  fermentation  test  for  sugar.  Infusoria  belong  in  this  group  of 
parasites  occur  usually  in  old  alkaline  specimens  and  are  said  to  com- 
prise chiefly  the  amcebip  and  the  Trichomonas  vaginalis  (von  Jakscb^). 

Pathogenic  Parasites. — Pathogenic  parasites  include  chiefly  the 
worms  and  their  eggs  and  are  illustrated  by  Distoma  hematobiumand 
Filaria  sanguinis  hominis,  both  characterized  chiefly  by  tropical  origin 
and  hematuria,  and  echinococcus,  revealed  by  booklets,  eggs  or  mem- 
brane and  frequent  in  some  countries  but  uncommon  in  the  United 
States.  It  seems  to  arise  from  the  rupture  of  cysts  from  points  outside 
the  urinary  organs  and  canals  into  them  and  is  then  associated  with 
corresponding  symptoms.  If  occurring  within  the  kidneys  or  bladder 
hematuria  and  j)yuria  are  invariable  accompaniments  along  with  the 
booklets,  membrane  and  sometimes  eggs.  Ascarides  are  not  seen  m 
the  urine  unless  there  is  a  fistula  into  the  bowel  from  the  bladder  or 
urethra. 

In  dealing  with  obscure  or  suspected  gonoccocal  lesions  parasites musj 
be  borne  in  mind  in  the  same  way  as  the  bacteria,  as  just  stated,  and 
their  possible  presence  warrants  a  careful  analysis  in  all  such  cases. 

Special  Bacteria,  as  they  o<*cur  in  the  urine,  are  for  our  purpo^ 
in  the  order  of  their  occurrenc-e  the  gonococcus.  Bacillus  coli  com- 
munis. Streptococcus  pyogenes,  Staphylococcus  pyogenes,  and  Bacilli 
tuberculosis. 

Gonococcus. — Gonococcus  occurs  very  frequently  although  less  f^^ 
quently  than  the  Bacillus  coli  communis,  and  has  its  source  in  acm* 
or  chronic  urethritis  or  its  more  important  complications,  such  as 
prostatitis,  vesiculitis  and  funiculitis.  It  may  be  washed  intoaspc^ 
men  glass  from  the  urethra  by  the  urinary  stream  or  be  found  in  ^"^ 


1  Tr.  by  Cagney,  4th  ed.,  1897,  p.  271. 
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bladder  by  direct  transit  in  continuity  or  by  incidental  infection 
tliwugh  irrigation  and  iustrunientation.  Gonococcal  cystitis  is  apt 
to  be  most  severe  in  the  trigonum  as  a  trigonitis  from  which  it  rarely 
extends  to  the  bladder  as  a  whole  until  and  unless  other  pyogenic  or- 
ganisms are  associated  with  it,  particularly  the  Bacillus  coli  eonununis. 
Trigonitis  in  women  is  very  common  and  more  readily  studied  than  in 
men,  Tlie  gonococcus  may  be  found  iTi  the  kidney,  its  pelvis  and  ureter 
rarely  as  an  ascending  infection  from  a  cystitis  and  more  commonly 
usabematogenous  development  from  penetration  of  the  organisms  into 
the  bloodstream,  from  chronic  foci  in  the  seminal  vesides  and  the 
lirostate.  In  such  cases  arthritis  is  not  uncommonly  present  and  the 
orgsnism  is  almost  invariably  associated  with  other  pyogenic  organisms, 
allhoi^h  occasionally  pure  cultures  of  tlie  gonococcus  are  found  in 
tiifse  manifestations. 

UaciUus  Coli  Commuttis  is  the  most  common  organism  in  the  urine 
i)f  the  group  mentioned  and  has  its  origin  ui  the  large  variety  within 
the  lower  intestine  knomi  as  the  colon  group.  It  is  a  normal  inhabitant 
ukI  benefactor  within  the  large  bowel  in  health  but  may  in  disease 
Wflme  the  source  of  vicious  purulent  processes  of  hematogenous 
origin,  exemplified  particularly  by  apjiendicitis,  cholecystitis,  pyelo- 
nephritis and  cystitis.  It  is  probable  that  the  colon  bacillus  normally 
[Misses  tlirougii  the  urinary  organs  without  exciting  lesions,  Bassler' 
found  it  present  in  9  per  cent,  of  191  fresh  urines  from  patients  without 
urogenital  s>inptoms.  It  undoubtedly  reaches  its  own  foci  of  disease 
III  the  urinary  organ  from  the  bloodstream  or  the  lymphstream  or  both 
and  is  almost  alwaj's  associated  with  other  important  organisms, 
especially  the  Bacillus  tuberculosis,  Staphjlococcus  pyogenes,  Strepto- 
I^Wcus  pyogenes.  Streptococcus  pj'ocyaneus  and  the  gonococcus.  It 
"I  the  originator  of  acute  and  chronic  alkaline  cj'stitis  even  in  the 
absence  of  the  other  organisms  just  stated,  such  as  the  Bacillus  tuber- 
tuiosis  and  the  pyogenic  group.  Tuberculosis  may  invade  the  urinary 
"Tgaus  usually  with  early  bleeding  and  without  much  pus  being  present 
until  tlie  colon  bacillus  is  added  to  the  process,  when  the  purulence 
"Muediately  becomes  acti\e  and  excessive,  at  any  and  all  pomts  of  the 
Systran — kidney's,  ureters  or  bladder — ^by  profoimd  compromise  of  the 
fKJal  resistance  and  with  the  result  of  nephritis,  pyelonephritis,  ureter- 
•us  and  cystitis.  Increased  hematuria  by  the  Bacillus  tuberculosis  is 
•dually  the  next  step  in  these  cases.  As  a  common  ally  of  the  gono- 
'otwus  it  becomes  of  importance  to  the  student  of  gonococcal  Infections. 
•^Urbidity  of  the  urine  is  often  caused  bj-  numberless  colon  bacilli  which 
^y  filter  through  the  kldnej-s,  in  the  opinion  of  many,  without  caus- 
■ng  disease,  but  this  fact  is  not  accepted  universally. 

^orenic  OrganismE. — SiTeptococci  avd  Stajihf/lococci.—lhc  pus- 
'orwing  cocci  are  second  in  frequency  in  the  urine  only  after  tlie  colon 
J'*<nllus,  if  tlie  gonococcus  is  not  included.  Their  sources  are  usually 
'^ions  of  the  mucous  membranes  for  the  streptococcus  and  lesions  of 

'  Med.  Rcc,  JiJy  0,  IB12. 
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the  skin  for  the  staphylococcus.    Their  entrance  into  the  urine  is 
much  like  that  of  the  gonococcus  from  the  urethra  by  being  washed 
away  in  the  urinary  stream  and  from  the  bladder  by  direct  inocu- 
lation through  the  traumatism   of   instruments    and    other   means 
and  by  lowered  local  and  general  resistance,  as  seen  in  anemia  and 
tuberculosis  and  generally  unhygienic  conditions.      Hematogenous 
entrance  of  these  germs  into  the  urinary  system  is  an  undoubted  fact, 
as  the  expression  of  many  septic  processes  and  as  establishment  of 
septic  infarct  and  other  abscess  of  the  kidneys.   Any  point  whate\'er  of 
the  canal  may  be  invaded  from  the  meatus  upward — urethra,  bladder, 
lU'eters  and  kidneys.    In  the  urethra  they  are  local  in  their  manifes- 
tations and  likewise  in  the  bladder  as  nongonococcal  urethritis  and 
cystitis,  although  in  the  latter  the  inflammation  is  apt  to  be  universal 
in  distinction  from  the  trigonitis  of  gonococcal  invasion.    In  the  com- 
plications of  gonococcal  disease,  especially  when  abscesses  are  present 
in  the  prostate,  seminal  vesicles  and  testicles  the  streptococcus  and 
staphylococcus  are  apt  to  be  present.    In  the  kidney  the  entrance  of 
the  germ  is  usually  hematogenous  from  a  focus  elsewhere  within  or 
without  the  urogenital  tract  and  less  commonly  the  entrance  is  by 
direct  ascent  from  the  bladder  along  the  ureter.    The  character  of  the 
infection  is  always  severe,  no  matter  what  part  of  the  urogenital  tract 
is  attacked  and  these  organisms  are  often  associated  with  others  as 
well  as  with  each  other.     It  is  rather  well  established  and  widely 
accepted  that  rheumatism   occurring  during  gonococcal  manifesta- 
tions is  rarely  if  ever  due  to  the  gonococcus  alone,  but  most  commonly 
to  the  streptococcus  associated  with  it.    Recovery  of  these  organisms 
from  the  urine  rests  on  the  examinations  of  urethral  smears  and  on 
sedimentation  and  centrifugation  of  the  urine  under  strict  antiseptic 
precautions  and  finally  by  culture.    Animal  inoculation  is  of  value  in 
determining  the  virulence. 

Badllvs  Tuherhulosis. — Bacillus  tuberculosis  is  in  occurrence  less 
frequent  than  many  of  the  others  but  in  importance  of  equal  rank.  Its 
source  is  practically  always  hematogenous  and  lymphogenous  or  both 
and  hardly  ever  by  direct  inoculation.    As  in  the  respiratory  system. 
so  in  the  urogenital  system,  any  organ  or  any  part  thereof  may  be 
involved  in  almost  any  degree  of  lesion;  thus  are  invaded,  as  exam- 
ples, the  kidneys,  their  pelves,  ureters,  bladder,  prostate,  testicles, 
and   seminal  vesicles — any  and  all,  as  primary  and  secondary  foci. 
In  primary  lesions  of  the  prostate,  testicles   and    seminal  vesicles 
the    bacilli  enter    the    urine    by  direct  discharge  of  these  glands 
into  the  urethra,  whereas  in  the  urinary  organs  the  bacilli  probably 
pass  through  the  kidneys  with  the  urine.    In  the  bladder  tubercles 
may  break  down,  ulcerate  and  thus  discharge  their  bacilli.  ^  In  the 
kidney  any  part  of  the  organ  may  be  involved — ^the  parenchyma 
and  pelvis  or  both  in  few  or  many,  small  or  large,  slowly  or  rapidly 
destructive  lesions.    As  long  as  the  excretory  function  at  the  focus  is 
maintained  bacilli  are  thrown  into  the  urine,  but  often  when  the  walling 
off  process  is  complete  or  when  excretion  has  been  destroyed,  the  bacilli 
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are  absent  or  very  scanty,  even  when  the  disease  has  involved  much 
of  the  kidney.  The  detection  of  tlie  Bacillus  tuberculosis  in  the  urine 
depends  on  careful  collection  of  one  or  many  twenty-four-hour  speci- 
mens, under  antiseptic  precautions,  in  a  conical  jar  whose  sediment 
is  then  carefully  removed,  centrifuged  and  examined  with  the  micro- 
scope. Animal  inoculation  is  the  chief  means  of  establishing  the 
identity  of  the  germ  found,  although  various  differential  stains  and 
the  trained  eye  are  usually  successful  through  morphology  alone.  The 
Bacillus  tuberculosis  except  in  staining  qualities  and  cultural  character- 
istics and  animal  infection  is  closely  resembled  by  the  smegma  bacillus 
of  the  prepuce  of  both  men  and  women.  Further  refinements  in  this 
question  belong  to  a  work  on  bacteriology. 

Gonococci  in  the  Urine. — ^As  a  means  of  verifying  other  tests  and  of 
making  the  diagnosis  when  it  is  difficult  in  some  individuals,  especially 
women,  to  obtain  specimens,  importance  is  attached  to  analysis  of  the 
urine  for  the  gonococcus.  It  sometimes  i^ermits  the  diagnosis  of 
obscure  infection  in  the  prostate  and  seminal  vesicle  after  free  discharge 
has  stopped  and  the  patient  seems  to  be  well.  Its  limitations  reside 
in  the  characteristics  of  the  urine  and  the  gonococcus. 

In  the  first  place  the  urine  ra])idly  decomposes  and  thereby  makes 
this  diagnosis  difficult  or  impossible.    A  fresh  sjxicimen  of  urine  is 
essential.    The  first  urine  passc<l  in  the  morning  is  the  best  because 
the  exudate  containing  pus  and  organisms  collects  during  the  night 
and  washes  out  from  the  urethra  with  the  first  evacuation.    Stripping 
the  canal  as  far  as  possible  from  end  to  end  before  the  patient  voids 
will  loosen  shreds  and  slugs.    The  urine  should  be  collected  in  a  sterile 
conical  glass  and  allowed  to  sediment  by  gravitation.    The  accumula- 
tion of  the  gravitated  pus  and  detritus  is  pipetted  and  spread  upon 
the  slide.    The  urine  may  be  centrifuged  at  high  speed  for  several 
minutes  and  then  pipetted  and  the  specimen  prepared  for  the  micro- 
scope.    If  the  deposit  is  excessive  it  may  be  diluted  with  normal  salt 
solution  and  again  centrifuged  or  gravitated.    After  such  dilution  the 
examination  is  much  more  easv  and  accurate. 

In  the  second  place  the  gonococcus  renders  its  discovery  in  the  urine 
difficult  because  in  nearly  ciu*ed  cases  the  other  normal  flora  of  the 
urethra  begin  to  predominate  and  the  gonococcus  is  very  scattered 
and  infrequent.  For  this  reason  many  control  specimens  are  required, 
elj)ecially  in  the  female.  A  single  negative  investigation  is  useless. 
The  Gram  stain  is  the  one  security  against  error  an<l  should  always  be 
marie  together  with  study  of  the  nior])hology  and  grouping  of  the 
organisms  in  and  about  the  pus  cells.  Culture  when  ix)ssible  is  the 
best  of  all  diagnosis.  It  should  always  be  attempted  if  the  urine  is 
fresh  and  collected  under  antiseptic  precautions.  Of  the  other  organ- 
isms in  the  urine  the  cocci  are  the  most  important  for  consideration. 
Most  of  them  are  gram-positive  and  a  few  arc  gram-negative.  The 
majority  of  these  cocci  are  very  rare  in  the  m^inary  passiiges,  esi)ecially 
in  the  male.  The  reader  is  referred  to  works  on  bacteriology  for  the 
list  and  distinctions  of  these  bacteria.    The  Micrococcus  meningitidva 
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and  Micrococcus. catarrhalis  are  important.    Of  these  two  the  former 
is  verj'  rare  indeed  in  the  urinary  organs  and  is  found  chiefly  in  the 
upper  air  passages  and  in  the  cerebrospinal  spaces  in  cases  of  menin- 
gitis. The  Micrococcus  catarrhaHs  is  more  important  and  ver>'  common 
in  the  urethra  of  men  and  women.    In  its  early  life-cycle  it  is  gram- 
negative  and  only  later  gram-positive.      In  morphology  it  resembles 
the  gonococcus  more  than  any  other  coccus  does.    Culture  alone  is  the 
means  of  diagnosis.    This  coccus  usually  grows  freely  at  room  tempera- 
ture.   Further  discussion  of  this  organism  is  in  the  clinical  pages  of 
this  work  mider  the  subject  of  Nongonococcal  Urethritis.    Buimn/ 
in  his  original  work,  contributed  largely  to  our  knowledge  of  the  cul- 
tural peculiarities  of  the  gonococcus. 

Gonococcus  in  Dried  Pus. — The  demonstration  of  the  gonococcus  in 
stains  and  crusts  on  clothing  and  dressings  is  possible  but  very  difficult 
The  medicolegal  aspects  of  this  detail  comprise  its  importance  as  to 
results  and  technical  performance.  The  diagnostic  requirements  of 
the  Gram  stain  and  culture  at  once  show  its  limitations,  because  the 
gonococci  must  be  in  the  pus  cells  and  the  white  blood  cells  and  possess 
the  correct  form,  size,  grouping  and  staining,  as  already  sho^n  under 
this  subject  on  page  26.  Cultiu-e  is  often  doomed  to  failure  because 
the  gonococcus  is  not  resistant  and  dies  early  as  it  dries,  so  that  in  very 
old  stains  on  clothing  culture  is  not  possible.  Other  organisms  in  the 
crust  may  easily  deceive  the  observer.  In  a  girl  who  had  been  repeat- 
edly ravished  by  one  man  micrococci  were  found  by  Wachholz  and 
Nowak.2  These  resembled  the  gonococcus  ver}'  closely,  but  both  the 
man  and  the  woman  did  not  have  the  disease.  The  error  arose,  as  it 
might  in  any  similar  case,  from  the  fact  that  not  oidy  the  micrococa 
appeared  like  the  gonococcus  but  also  the  latter  changes  its  character 
in  these  old  specimens. 

There  are  two  general  methods  of  searching  such  stains,  those  of 
Kratter  and  of  Heger-Gilbert. 

Kratter^  scraped  dried  pus  from  the  clothing,  soaked  it  in  water  for 
a  brief  period,  squeezed  threads  and  shreds  free  of  the  pus  and  made 
the  usual  smear  preparation  for  stain  and  examination.  Haberda/in 
experimenting  with  this  method,  proved  that  success  is  directly  pro- 
portional to  the  amount  of  pus  and  the  cleanliness  of  the  linen;  grea^ 
difficulties  occur  in  thin  stains  and  soiled  linen,  but  greater  certainty 
of  diagnosis  and  ease  of  technic  in  thick  stains  and  clean  linen.  Th^ 
principles  are  self-evident  because  the  larger  the  amount  of  pus  and 
the  less  the  contamination  or  chance  thereof  the  better  the  results  oi 
investigation. 

Heger-Gilbert^    demonstrated   the   gonococcus   in   a  two-year-oW 
stain.    The  method  is  to  cut  a  pad  of  linen  or  blotting  paper  to  fit  » 

1  Der    Mikroorgaiiismen    gonorrhoeischer     Schleimhaut-E^krankiingen,   WiM^***^**- 
188,5. 

2  Viertelj.  f.  gerichtl.  Med..  1895,  3  F.,  ix,  75. 

3  Berl.  klin.  Wchnschr.,  1890,  xxvii,  960. 

*  Viertelj.  f.  klin.  Med.,  1894,  3  F.,  viii,  Suppl.  Heft.  p.  227. 
''  Jour.  m6d.  de  BruxeUes,  1908,  xiii,  524. 
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watch-glass  and  to  moisten  it  with  isotonic  salt  solution,  alkalized 
with  sodium  bicarbonate.  The  stain  is  cut  to  size  and  placed  on  this 
pad  and  covered.  After  from  one  to  five  hours  the  drops  underneath 
are  sucked  up  and  transferred  to  the  slide,  smeared,  dried  and  stained. 
This  Ls  an  accurate  method,  but  concerns  morphology  only. 

ORRHODIAGNOSIS  OR  SERUMDIAQNOSIS. 

Orrhodiagnosis. —  Definition. —  Serumdiagnosis  may  be  regarded  as 
recognition  of  disease  through  the  means  of  bacterial  products,  of  which 
serum  was  the  first  and  still  remains  the  chief,  although  it  by  no  means 
includes  all  the  products.  When  injected  into  the  animal  in  suspected 
disease,  various  reactions  occur  which  are  the  basis  of  the  diagnosis. 
Seruir therapy  may  be  described  as  the  treatment  of  disease,- similarly 
by  injection  of  bacterial  products,  of  which  serum  is  again  the  most 
topical.  Such  treatment  rests  on  protection  of  the  patient,  steadily 
augmented  by  graduated  and  ascending  doses  of  the  product. 

Basis. — In  man,  as  in  all  other  mammals  during  disease,  the  blood 
produces  protective  elements,  specific  for  each  disease,  and  known  as 
antibodies.  These  may  l)e  subdivided  into  two  kinds  in  accordance 
with  their  action  on  the  organisms  themselves  and  with  their  influence 
on  the  products  of  the  organisms. 
Varieties  of  Antibody. — 

1 .  Having  action  on  the  organisms  themselves: 

(a)  Agglutins,  which  cause  the  germs  to  "clump"  or,  as  the  term 

indicates,  to  agglutinate  in  the  field  of  the  microscope  upon 

their  addition  to  the  specimen. 
(6)  Bacteriolysins,   which  dissolve   or    destroy    the    organisms 

directlv. 
{(')  Opsonins  or  bacteriotropins,  which  alter  the  constitution  of 

the  organisms  so  thcat  the  blood  readily  disposes  of  them  by 

phagocytosis. 
(rf)  Precipitins,  which  as  the  term  suggests,  precipitate  the  germs 

in  laboratory  preparations. 

2.  Having  influence  on  the  products  of  the  organisms: 

(a)  Antitoxins,  which,  as  the  term  shows,  neutralize  or  otherwise 
influence  the  toxin  favorably  for  the  individual  infected. 
Heiffer's  Phenomenon. — In  1890  Richard  Pfeifl'er^  discovered  the 
*^C't  that  when  the  peritoneal  fluid  of  a  guinea-pig  immunized  to  the 
cholera  bacillus  possesses  the  power  of  causing  the  destruction  and  dis- 
appearance of  living  cholera  bacillus  (bacteriolysis)  and  that  the  blood 
porpuscles  of  immunized  animals  when  added  to  the  blood  of  non- 
Iff^munized  animals  produces  a  specific  action  called  hemolysis.     This 
J^*5itx)ver\'  was   destined  to  reveal   one  of  the   jx^culiar   features  of 
^^^inunity.2 

Iinmunity. — Immunity  may  he  briefly  regarded  as  the  condition  of 
^^istance  to  a  given  disease  i)roduced  by  the  specific  action  of  the 

*  Deutsche  med.  Wochenschrift,  1896,  Nos.  7  and  8.  '  Chetwood,  loc.  cit. 
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antibodies  of  that  disease  in  the  blood  and  is  described  as  of  two  forms, 
active  and  passive.  (1 )  Active  immunity,  also  termed  natural  immunit}*, 
directly  follows  a  disease  and  originates  in  the  processes  of  recover}', 
including  the  development  and  action  of  antibodies  in  the  blood  specific 
for  said  disease.  (2)  Passive  immunity,  aL>o  sometimes  called  artificial 
immunity,  is  induced  by  the  injection  of  the  serum  of  an  immunized 
animal,  in  dose  determined  by  the  disease  and  the  age  of  the  patient 
or  by  the  injection  of  bacterial  products  or  antibodies  from  the  blood 
of  animals  previously  immunized,  be^^inning  with  small  and  continuing 
with  regularly  graduated  and  ascending  doses  until  resistance  to  the 
disease  is  established. 

Anaphylaxis. — Anaphylaxis  is  the  converse  of  immunity  and* indi- 
cates a  lowered  resistance  and  an  increased  susceptibility  to  the  dis- 
ease, and  is  therefore  dangerous  and  disadvantageous  to  the  patient. 
Immunity,  on  the  other  hand,  may  be  regarded  as  increased  resistance 
and  as  decreased  susceptibility,  and  is  therefore  a  protective  of  the 
patient.  The  Theobald  Smith  reaction  is  the  basis  of  anaphylaxis  and 
rests  on  the  following  facts:  If  a  small  animal,  such  as  the  guinea-pig. 
is  injected  with  a  small  measured  quantity  (1  c.c.)  of  the  blood  of  ^ 
animal  of  a  different  species,  such  as  the  horse,  and  if  again  after  ten 
to  fourteen  days  the  guinea-pig  is  injected  with  several  times  (3  to 
5  c.c.)  the  original  quantity  of  blood  from  the  same  animal  (horse), 
death  will  occur  in  about  one  hour,  during  svniptoms  of  extreme 
severity  whose  onset  is  ahnost  immediately  after  the  second  injection. 
Other  proteid  substances  are  known  to  act  similarly,  especially  bac- 
terial products,  and  it  is  likely  that  death  from  snake  poisoning  at 
least  in  some  forms  belongs  in  this  class  of  phenomena. 

Serums  are  strictly  obtained  from  the  serum  of  immunized  animals 
by  processes  whose  description  belongs  to  works  on  bacteriology,  and 
bacterins^  are  suspensions  of  inactivated  and  dead  bacteria  prepared 
in  the  laboratory.  Both  serums  and  bacterins  are  used  by  injection 
in  the  production  of  active  and  passive  immunity.  Sermn  contains  the 
protective  elements  produced  by  the  patient  in  the  establishment  of 
active  immunity  or  by  the  animal  in  the  laboratory  during  the  same 
process.  Thus  it  may  be  said  that  the  injection  of  serums  produces 
passive  immunity  by  providing  the  subject  with  protection  not  pro- 
duced by  himself.  The  infection  of  the  animal  with  organisms  in  the 
course  of  nature  or  the  injection  of  living  or  dead  organisins  or  their 
suspensions  or  emulsions,  technically  known  as  bacterins,  confers  on 
the  other  hand  active  imnmnity,  because  the  subject  must  build  up 
his  own  resistance  against  such  natural  or  artificial  invasion,  and  thus 
acquire  immunity.  One  might  call  them  respectively  also  conferred 
immunity  and  acquired  immunity. 

Complement  Fixation  Test. — As  already  indicated,  in  practical  use 
the  antibodies  of  greatest  service  are  (1)  the  agglutins,  familiar  in  the 
agglutination  test  of  typhoid  fever;  (2)  precipitins  whose  techni(^ 
difficulties  rule  them  out  for  diagnosis,  but  make  them  of  value  w 
medicolegal  work,  and  (3)  bacteriolysins  and  hemolysins.    Reiflei 
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^was  the  first  to  demonstrate  that  the  blood  has  a  direct  destructive 
action  on  orgiinisms,  which  he  disco\'ered  from  the  fact  that  the  peri- 
toneal seruiii  from  a  guinea-pig  immunized  to  cholera  possesses  the 
power  of  causing  both  the  death  and  diaapjjcarance  of  living  cholera 
bacilli^iii  other  words,  the  power  of  bacteriolysis.  Pfeiffer  further- 
njore  showed  that  the  corpuscles  from  tlie  blood  of  an  immunized 
animal  when  injected  into  another  animal  produced  the  specific 
ha]iol>'9is  or  destruction  of  the  red  cells,  a  phenomenon  which  is  desig- 
nated by  tlie  Xf^na  hemolysis.  If  serum  from  an  immunized  animal 
oontaming  hemoljiic  elements,  technically  known  as  amboceptor,  b 
raised  to  54°  < ".  for  thirty  minutes  or  kept  for  several  days  at  room 
temperature  it  is  inactivated.  The  serimi  of  an  animal  which  is  not 
inumine,  of  either  identical  or  other  species,  may  be  added  fresh  to 
the  inactive  serum  for  restoration  of  activity.  Such  restorative  or 
Wflctive  element  is  called  complement.  Two  substances  are  therefore 
neeessary  for  hemolysis,  first  a  hemolysin  or  amboceptor,  which  is  a 
specific  body  produced  by  the  processes  of  immunization  and  rendered 
stable  by  exposure  to  temperature  of  less  than  60°  C,  and  second  a 
^•oniplement,  which  is  a  nonspecific  body  contained  in  the  serum  of  a 
*^'oninmiunized  animal. 

Oomplement  fixation  tests  are  in  common  use  in  syphilis  and  gono- 
^^'^K'c^I  urethritis,  and  in  less  frequent  use  in  echinococcus  infections 
*-t*l  in  experiinenlal,  and  as  yet  unsatisfactory  application  in  tuber- 
'^'jIosIs.  It  is  possible  that  with  time  a  large  munber  of  diseases  will 
"^  l)rought  within  the  diagnostic  value  of  this  test. 

X^eparation   of  Blood   Specimen. — The  instruments  and   supplies 

[""^^^liiircd  are:  U)  for  the  field,  sterilized  towels,  swabs,  soap,  alcohol 
^*^cl  iodin  and  {2)  for  the  surgeon,  sterile  gown  or  apron,  needles  with 
^^^^'It-ts,  tile,  bottles  or  tubes  with  stoppers  of  cotton  or  cork  or  the 
*^**wns  of  hemietical  seal  and  tourniquet.    That  arm  of  the  patient  is 
*^"*»jsen  having  the  best  size  and  distribution  of  veins.    The  subject  is 
**"**<¥d  on  the  table  as  a  precaution  against  fainting,  with  the  sleeve 
*^"     the  <'hosen  arm  rolled  to  the  arm-pit.     The  surgeon  washes  and 
^'^^^Hlizes  his  hands  while  the  nurse  prepares  the  skin  of  the  patient  by 
^*"'**jbbing  the  flexor  aspect  of  the  elbow  for  se\'cral  inches  abo\'e  and 
^^■^^Icw  it,  applies  the  tourniquet  and  places  the  towels  on  the  upper 
■■"**i,  forearm  and  table  and  arranges  the  instruments  for  the  surgeon's 
"^■^venience.     The  patient  clenches  his  fist  firmly,  which  not  only 
™^*-«efzea  the  blood  from  the  muscles  into  the  veins  of  the  skin  hut  also 
*<is  in  fixing  the  veins.    The  surgeon  accepts  the  most  prominent  and 
J    ^^'■c^esftible  vein,  steadies  the  skin  over  it  by  downward  traction  and 
^^*Tts  the  needle  quickly  with  the  bevel  of  the  point  upward  so  as 
[  _^^^  engage  the  surface  of  the  vein  instead  of  pushing  it  aside.   The  needle 
K  —  ***^iild  be  proportional  with  the  size  of  the  vein  and  after  penetration 
I  ^f^   slid  into  the  cavity  of  the  vessel  for  perhaps  a  centimeter.    The  test- 
^■Vw  or  bottle  is  applied  to  the  outlet  of  the  needle  the  instant  blood 
J^I^Ixars,  preferably  by  the  assistant  or  nurse,  as  both  the  surgeon'; 
^^nda  are  usually  engaged.     Active  flow  or  pumping  of  the  blood 
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obtained  by  having  the  patient  at  intervals  of  every  few  seconds 
slowly  open  and  deliberately  and  forcibly  close  his  fist,  thus  pressing 
the  blood  from  the  depths  of  the  muscle  planes  to  the  veins  of  the  skin. 
The  quantity  of  blood'  absolutely  necessary  is  about  5  c.c.  or  1  dram, 
but  because  many  specunens  require  more  than  one  examination  in 
difficult  cases  as  controls  it  is  well  to  secure  15  c.c.  The  preservation  of 
the  blood  is  most  important  and  is  secured  by  aseptic  precautions  and 
immediate  corking  or  sealing  of  the  tube  and  then  by  placing  them  m 
an  ice-box.  It  may  be  allowed  to  stand  for  separation  of  the  serum  in 
the  ice-box  or*centrifuged  before  being  placed  there.  These  detaib 
rest  with  the  laboratory  expert  and  cannot  be  carried  out  by  the  prac- 
titioner, who  rarely  has  suitable  facilities.  The  transportation  of  the 
specimen  is  often  an  obstacle  of  success  because  the  blood  or  serum 
must  be  sealed  henneticallv  and  deliverv  secured  in  twentv-f our  hours. 
Hot  weather  augments,  cold  weather  decreases  these  difficulties. 
The  tendencv  is  therefore  hi  manv  States  for  each  countv  to  have  one 
or  more  State  laboratories  and  for  even  small  hospitals  to  equip  the 
same  in  order  to  overcome  these  problems. 

Laboratory  Tecbnic. — These  com])lement  fixation  tests  are  so  refined 
and  difficult  that  they  belong  to  the  specialist  in  the  laboratoi)' 
field  and  cannot  be  wisely  undertaken  by  the  family  practitioner, 
urologist  or  surgeon  who  cannot  possibly  possess  the  necessary  special 
training  or  afford  the  time  for  the  observation  of  individual  tests,  their 
repetitions  and  controls.  In  addition  to  this  personal  equation  on  the 
part  of  the  operator,  extensive  apparatus  is  required  exemplified  by 
ice-chests,  incubators,  w^ater-baths,  centrifuges,  glassware,  racb  and 
the  like  and  added  to  these  animal  cages  and  runs  for  large  numbers 
of  guinea-pigs  for  the  complement  and  rabbits  immunized  against  the 
blood  of  shei^p  for  the  amboceptor.  Access  to  a  slaughter  house  at  which 
perfectly  fresh,  sterile  sheep's  blood  may  be  copiously  obtained  is  ak) 
essential. 

Lunitations  of  Laboratory  Findings. — Various  contradictions  seem  to 
be  present  in  the  results  of  complement  fixation  work  in  the  hands  of 
different  laobratories  and  the  demand  is  increasing  for  standardized 
elements,  methods  and  reports  and  it  is  likely  that  in  time  a  central 
authority  like  the  Hoard  of  Health  of  cities  and  States  will  undertake 
the  production  of  elements  of  standard  valenc*e  which  will  be  employed 
by  all  workers  and  thus  will  secure  less  contradictory  if  not  fully  uni- 
form results.  These  restrictions  apply  to  all  laboratory  work  of  the 
refined  order  of  complement  fixation  tests  but  for  our  purposes  interest 
centers  in  that  for  gonococi»al  infection.  For  these  reasons  the  author 
bi^lieves  that,  in  cases  of  doubt  wherein  laboratory  reports  are  al 
variance  with  clinical  observation,  a  control  specimen  should  be  sent 
to  the  same  laboratory  for  a  second  test  and  from  the  same  quantity  ol 
blood  at  least  two  other  lal>oratories  of  high  order  should  rectnve 
specimens.    Thereafter  the  average  opinion  is  the  one  to  be  accepted. 

Gonococcal  Complement  Fixation  Test. — ^Basis. — The  bacteriological 
and   hemolytic   principles   underlying   tlie   gonococcal    complemeni 
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fixation  test  are  the  same  as  those  generally  accepted  for  the  syphilitic 
or  Wassermann  reaction.  It  is  known  as  a  fully  accepted  clinical  fact, 
however,  that  the  gonococcus  occurs  in  a  number  of  strains  which 
vary  from  each  other  in  virulence.  Bacteriologists  are  not  able  to 
distinguish  these  strains  with  promptness  on  account  of  the  difficulty 
of  culturing  the  organism,  so  that  in  the  complement  reaction  of  this 
disease  it  is  necessary  to  use  a  polyvalent  antigen  made  up  of  a  large 
number  of  strains.  The  greater  this  number  the  better,  so  that  10,  12 
or  15  strains  are  now  regarded  as  the  most  satisfactory  combination, 
for  certainty  of  including  the  given  strain  of  gonococcus  present  m  the 
patient.  It  would  otherwise  be  necessary  to  isolate  and  recognize  this 
strain  and  employ  it  in  producing  the  antigen. 

Occurrence. — The  gonococcal  complement  fixation  test  is  less  con- 
stant and  less  reliable  on  the  whole  than  is  the  Wassermann  reaction 
in  syphilis.    It  is  said  never  to  occur  in  both  sexes  before  the  disease 
has  existed  in  its  florid  state  for  some  time.    Its  most  constant  presence 
is  in  the  chronic  manifestations  within  the  urethra  and  in  the  profound 
and  chronic  complications.    It  is  therefore  seen  in  the  male  in  persistent 
olironic  urethritis,  prostatitis,  seminal  vesiculitis,  and  in  the  female  in 
endometritis,  pus  tube,  ovarian  abscess  and  arthritis,  as  examples, 
PiHX?eeding  from  absorption  in  pus  pockets  in  these  lesions.     When 
tile  gonococcus  is  present  beyond  doubt,  this  reaction  is  positive  in 
Spoilt  100  per  cent,  of  the  cases  examined  and  when  a  history  of  pre- 
^"lous  gonococcal  infection  is  definite  its  satisfactory  reports  are  also 
'numerous.    Schwartz  and  McNeaP  did  much  of  the  original  research 
^'ork  in  this  field  and  give  the  following  table  of  results : 

No.  of 
caaea. 

Ohronic  urethritis  of  gonorrheal  origin : 

(a)  Gonooocci  present 4 

(6)  Gonococci  not  found 36 

(c)  Examination  for  gonococci  made  .  .  .  S 
CThronic  prostatitis: 

(a)  Gonorrheal  history 2^ 

(6)  Gonorrheal  history  doubtful 2 

Joint  affections: 

(a)  Gonorrheal  arthritis 14 

(6)  Gonorrheal  arthritis  questionable      ...  7 

(c)   Other  joint  affections 9 

RESULTS  OF  TREATMENT. 

I^  the  introductory  paragraph  of  this  chapter  the  results  of  treat- 

^^t  were  distinctly  described  as  a  fourth  element  in  the  diagnosis 

^    ^  given  case.     On  the  one  hand,  while  this  dictum   in  the  case 

gonococcal  disease  is  not  as  fully  true  as  it  is  in  the  case  of  surgery 

_jVd  some  conditions  of  medicine  wherein  exj^loration  reveals  the  exact 

^^gnosis  and  fiu'nishes  specimens  for  pathological  proof,  on  the  other 

"^^titi,  properly  balanced  treatment  which  necessarily  involves  careful 

*  Jour.  Am.  Mod.  A.s.sr)c.,  May,  1911. 
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exploration  of  a  given  case  at  repeated  intervals  does  reveal  the  exact 
refinements  of  diagnosis.  Rectal  treatment  will  elicit  foci  of  infectioD 
in  the  prostate,  differences  between  the  two  seminal  vesicles  and  up^ 
thral  exploration  with  finger  and  instruments  and  the  m^throscope 
will  invariably  define  conditions  which  would  otherwise  escape  recogni- 
tion. Beyond  these  generalizations  one  may  not  pass  in  a  work  of  tkis 
size,  but  the  relation  of  treatment  to  final  diagnosis  is  at  once  apparent, 
because  many  of  these  details  of  diagnosis  are  matters  of  developiMnt 
and  observation  during  treatment. 

Urethroscopy  in  diagnosis  and  in  treatment  is  so  vast  a  subject 
that  like  cystoscopy  it  is  treated  in  a  separate  chapter. 


DIAGNOSIS  OF  ACUTE  AND  CHRONIC  COMPIJCATIONS. 

Genital  and  Urinary  Groups. — General  Principles. — The  preceding 
paragraphs  are  concerned  with  the  establishment  of  the  fact  of  gono- 
coccal invasion  to  the  exclusion  of  other  infections,  and  its  diagnostic 
principles  were  laid  down  as  four  elements.  In  the  recognition  of  gono- 
coccal complications,  the  data  of  history,  symptoms,  laboratory  inves- 
tigation and  treatment  must  also  be  elicited  and  dedu<i:ions  therefrom 
reached.  During  gonococcal  disease,  as  already  shown  in  the  chaptfc 
on  complications,  the  incidence  of  the  complications  is  either  in  the 
genital  and  urinary  groups  or  the  extragenital  group  of  organs.  Com- 
plications arising  in  the  urogenital  system  may  be  said  to  do  so  bf 
subsequence  or  by  concurrence,  because  one  sees  as  a  rule  first  the 
urethral  involvement  as  the  primary  focus  followed  by  the  complici- 
tion  as  the  secondary  or  subsequent  focus  and  as  a  less  frequent  expen- 
ence  the  urethritis  and  its  complication  arise  practically  together  tf 
concurrents.  Examples  of  the  latter  are  urethritis,  accompanied  by 
phimosis  and  balanoposthitis  in  the  acute  disease  and  relapses  of  chronic 
disease  in  which  several  organs  may  be  simultaneously  involved,  sui 
as  the  urethra,  prostate,  testicles  and  seminal  vesicles. 

Extragenital  Group. — Complications  appearing  in  the  extragemtBl 
groups  of  organs  may  be  coincidences,  because  an  entirely  different 
disease  may  invade  the  patient  during  his  urethritis  exactly  as  he  may 
fall  and  break  his  leg  diu*ing  his  urethritis.  Thus  in  this  group  tW 
diagnosis  must  be  very  carefully  established  in  order  to  avoid  error 
especially  when  such  complications  are  of  the  more  rare  forms  by 
metastasis. 

The  determination  in  both  groups  must  include  physical  exanuni- 
tion,  urethroscopy,  cystoscopy,  urinalysis,  blood  tests,  and  bacteiw- 
logic  smears  and  cultures. 

Diagnosis  in  the  Female. — General  principles  are  the  same  as  those 
discussed  in  the  male  and  are  a  carefid  history,  minute  physical 
examination,  full  laboratory  investigation  and  often  the  results  d 
treatment  before  absolute  judgment  is  reached.    The  essentials  art 
the  same  in  comprising  repeated  specimens  properly  collected  and 
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spared,  careful  differential  staining,  timetaking  search,  culture  and 
]od  test. 

The  sites  of  infection  are  the  urethra,  vulva  and  vagina  in  the  early 
ises  and  later,  as  already  stated,  m  ascending  order  the  other  mucosse 
[  the  sexual  tract  in  extending  cases  and  the  mucoste  of  the  urinary 
ract  and  extragenital  tracts  in  the  complicated  forms.  The  sites  for 
yecimens  are  the  urethra,  the  vulvovaginal  glands,  the  posterior 
omix  of  the  vagina  and  the  lower  cavity  of  the  cervix.  The  author 
prefers  to  collect  two  slides  from  each  of  these  points  and  recognizes 
that  specimens  of  little  value  are  obtained  from  the  female  quiescent 
which  means  the  condition  of  the  patient  for  ordinary  investigation  in 
institution  or  office  but  that  preparations  of  great  value  are  secured 
from  the  female  stimulated,  which  means  through  the  period  of  physio- 
logical h\T)eremia|  and  increased  discharge,  immediately  before  or  after 
menses,  during  the  late  decline  of  lochia  after  miscarriage  or  childbirth, 
luring  sexual  desire  and  in  alcoholism,  and  through  the  period  of  arti- 
icial  congestion  and  exudate  after  the  local  application  of  stimulants, 
radi  as  10  per  c»ent.  nitrate  of  silver  or  massage,  respectively  leading 
JO  superficial  irritation,  desquamation  and  discharge  and  to  glandular 
evacuation  by  pressure  and  manipulation.  The  hollow  of  the  blades 
rf  the  bivalve  speculum  will  often  receive  from  the  cervix  or  wall  of 
lie  vagina  a  valuable  specimen  which  should  be  added  to  the  slides 
Jready  secured.  About  forty-eight  hours  must  elapse  between  the 
application  of  the  mild  caustic  and  the  taking  of  the  specimen,  other- 
rise  no  organisms  will  be  found  through  the  destructive  quality  of  the 
dution. 

In  the  urethra,  after  washing  the  vestibule  with  cotton  and  boric 
cid  water,  nitrate  of  .silver  10  per  cent,  may  be  swabbed  or  instillated 
ito  the  lower  canal  and  specimens  taken  on  the  second  day.  By 
he  vaginal  touch  two  fingers  are  placed  in  the  vagina  supporting  the 
anal  and  drawn  forward  with  firm  pressure  against  the  arch  of  the 
ymphysis,  literally  "milking''  the  mucosa  of  all  glandular  contents 
nd  exudate  upon  its  surface.  In  the  other  hand  the  operator  has 
•  sterile  swab  ready  for  wiping  off  the  discharge  and  transferring  it 
o  microscopic  slides.  Skene's  glands  are  most  important  and  are 
'Vacuated  with  two  fingers  in  the  vagina  to  steady  the  iu*ethra  and  a 
common  sterilized  hairpin  drawn  over  each  gland  with  pressure  against 
5ach  finger  in  turn.    The  drop  of  pus  is  secured  on  a  swab  for  the  slide. 

In  the  vestibular  or  vulvovaginal  glands,  after  cleansing  the  vesti- 
bule and  labia,  one  or  two  fingers  are  inserted  into  the  vagina  while 
ie  thumb  of  the  same  hand  or  two  fingers  of  the  opposite  hand  gently 
queeze  the  gland  until  exudate  appears.  The  drop  of  pus  is  received 
n  a  swab  or  directly  on  a  slide.  Sometimes  the  ducts  of  these  glands 
ill  permit  a  small  platinum  loop  to  be  inserted. 
In  the  posterior  fornix  of  the  vagina,  after  washing  off  the  vulva,  a 
eculum  without  lubricant  other  than  water  is  gently  inserted  and 
ened  so  as  to  bring  the  cervix  and  fornix  well  under  control.  The 
scimen  may  be  secured  with  the  swab  or  platinum  loop  directly  or 
31 


480  GENERAL  PRINCIPLES  OF  DIAGNOSIS 

exploration  of  a  given  case  at  repeated  intervals  does  reveal  the  exac 
refinements  of  diagnosis.  Rectal  treatment  will  elicit  foci  of  infectioi] 
in  the  prostate,  differences  between  the  two  seminal  vesicles  and  ure- 
thral exploration  with  finger  and  instruments  and  the  urethroscope 
will  invariably  define  conditions  which  w^ould  otherwise  escape  recogni- 
tion. Beyond  these  generalizations  one  may  not  pass  in  a  w^ork  of  this 
size,  but  the  relation  of  treatment  to  final  diagnosis  is  at  once  apparent, 
because  many  of  these  details  of  diagnosis  are  matters  of  development 
and  observation  during  treatment. 

Urethroscopy  in  diagnosis  and  in  treatment  is  so  vast  a  subject 
that  like  cystoscopy  it  is  treated  in  a  separate  chapter. 


DIAGNOSIS  OF  ACUTE  AND  CHRONIC  COMPLICATIONS. 

Genital  and  Urinary  Groups. — General  Principles. — The  preceding 
paragraphs  are  concerned  with  the  establishment  of  the  fact  of  gono- 
coccal invasion  to  the  exclusion  of  other  infections,  and  its  diagnostic 
principles  were  laid  down  as  four  elements.  In  the  recognition  of  gono- 
coccal complications,  the  data  of  historj^  symptoms,  laboratory  inves- 
tigation and  trejitment  must  also  be  elicited  and  deductions  therefrom 
reached.  During  gonococcal  disease,  as  already  shown  in  the  cbaptfc 
on  complications,  the  incidence  of  the  complications  is  either  in  the 
genital  and  urinary  groups  or  the  extragenital  group  of  organs.  Conh 
plications  arising  in  the  urogenital  system  may  be  said  to  do  so  by 
subsequence  or  by  concurrence,  l>ecause  one  sees  as  a  rule  first  the 
urethral  involvement  as  the  primary  focus  followed  by  the  complici- 
tion  as  the  secondary  or  subsequent  focus  and  as  a  less  frequent  expffH 
ence  the  urethritis  and  its  complication  arise  practically  together  tf 
concurrents.  Examples  of  the  latter  are  urethritis,  accompanied  by 
phimosis  and  balanoposthitis  in  the  acute  disease  and  relapses  of  chronic 
disease  in  which  several  organs  may  be  simultaneously  involved,  such 
as  the  urethra,  prostate,  testicles  and  seminal  vesicles. 

Extragenital  Group.— Complications  appearing  in  the  extragenital 
groups  of  organs  may  be  coincidences,  because  an  entirely  diffei^it 
disease  may  invade  the  patient  during  his  urethritis  exactly  as  henttj 
fall  and  break  his  leg  during  his  urethritis.  Thus  in  this  group  th*  ! 
diagnosis  must  be  very  carefully  established  in  order  to  avoid  error 
especially  when  such  com])lications  are  of  the  more  rare  forms  by 
metastasis. 

The  determination  in  both  groups  must  include  physical  examinft' 
tion,  urethroscoi)y,  cystoscopy,  urinalysis,  blood  tests,  and  bactew- 
logic  smears  and  cultures. 

Diagnosis  in  the  Female. —  General  pmwiple^  are  the  same  as  those 
discussed  in  the  male  and  are  a  careful  history,  minute  phyad 
excimination,  full  laboratory  investigation  and  often  the  results  d 
treatment  before  absolute  judgment  is  reached.  The  essentials  «r 
the  same  in  comprising  repeated  si^ecimens  properly  collected  ai» 
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prepared,  careful  riifferential  staining,  dmetaking  search,  culture  and 
lilood  test. 

TV  sites  tif  injection  are  the  urethra,  viilva  and  vagina  in  the  early 
eusfi  and  later,  as  already  stated,  in  ascending  order  the  other  mucosie 
ot  ihe  sexual  tract  in  extending  eases  and  the  mucoate  of  the  urinary 
imrtand  extragenital  tracts  in  the  complicated  fomis.  The  sites  for 
»pmWn«  are  the  urethra,  the  vulvovaginal  glands,  the  posterior 
torai.'i  of  the  vagina  and  the  lower  cavity  ot  the  cervix.  The  author 
[trefers  to  collect  two  slides  from  each  of  these  points  and  recognizes 
that  specimens  of  little  value  are  obtained  from  the  female  quiescent 
wliifli  means  the  condition  of  the  patient  for  ordinary  investigation  in 
institiition  or  office  but  that  preparations  of  great  \alue  are  secured 
froin  the  female  stimulated,  which  means  through  the  period  of  physio- 
logical hyperemia  and  increased  discharge,  immediately  before  or  after 
msiisfs.  during  the  late  decline  of  lochia  after  miscarriage  or  childbirth, 
during  »exiuil  desire  and  in  alcoholism,  and  through  the  period  of  arti- 
ficial congestion  and  exudate  after  the  local  application  of  stunulants, 
siidi  03  10  per  cent,  nitrate  of  silver  or  massage,  respectively  leading 
to  superficial  irritation,  desquamation  and  discharge  and  to  glandular 
evutuation  by  pressure  and  manipulation.  The  hollow  of  the  blades 
of  the  hivftlve  speculum  will  often  receive  from  the  cervix  or  wall  of 
the  VBgina  a  valuable  specimen  which  should  be  added  to  the  slides 
already  secured.  About  forty-eight  hours  must  elapse  between  the 
«pplio«tion  of  the  mild  caustic  and  the  taking  of  the  specimen,  other- 
WTse  no  organisms  will  be  found  through  the  destructive  quality  of  the 
solution. 

Ill  the  urethra,  after  washing  the  vestibule  with  cotton  and  boric 
aeid  WBter.  nitrate  of  ..liver  10  per  cent,  may  be  swabbed  or  instillated 
into  the  lower  canal  and  specimens  taken  on  the  second  day.  By 
the  vaginal  touch  two  fingers  are  placed  in  the  vagina  supporting  the 
<»n«l  nnd  drawn  forward  with  firm  pressure  against  the  arch  of  the 
*>TO]»hj'si!t,  literally  "milking"  the  mucosa  of  all  glandular  contents 
*nil  exudate  upon  its  surface.  In  the  other  hand  the  operator  has 
"  sterile  swab  ready  for  wiping  off  the  discharge  and  transferring  it 
to  microscopic  slides.  Skene's  glands  are  most  important  and  are 
evacuated  with  two  fingers  in  the  vagina  to  steady  the  urethra  and  a 
™nnii)n  sterilized  hairpin  drawn  over  each  gland  with  pressure  against 
^  finger  in  turn.  The  drop  of  pus  is  seeing  on  a  swab  for  the  slide. 
In  the  vestibular  or  ^'ul\■ovaginal  glands,  after  cleansing  the  vesti- 
"^'^  and  labia,  one  or  two  fingers  are  inserted  into  the  vagina  while 
"■p  tlimnb  of  the  same  hand  or  two  fingers  of  the  opposite  hand  gently 
"["t^We  the  gland  until  exudate  appears.  The  drop  of  piis  is  received 
™  a  swab  or  directly  on  a  slide.  Sometimes  the  ducts  of  these  glands 
*^'j  permit  a  small  platinum  loop  to  be  inserted. 

'i  the  posterior  fornix  of  the  vagina,  after  washing  off  the  vulva,  a 
''*'^iim  without  lubricant  other  than  water  is  gently  inserted  and 
"P^'ied  so  as  to  bring  the  cervix  and  fornix  well  under  control.  The 
'^^'inien  may  be  secured  with  the  swab  or  platmum  loop  du^ctly  or 
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after  gentle  curettement  with  a  hairpin  in  a  hemostat.  In  cases  of 
doubt  the  vault  of  the  vagina  is  mopped  liberally  with  10  per  cent, 
nitrate  of  silver  at  the  first  visit  and  on  the  second  day  when  the  intense 
reaction  and  the  destruction  of  organisms  have  ceased  the  specimen  is 
taken. 

In  the  cervix  lies  one  of  the  most  important  foci  and,  in  acknowledged 
infection,  negative  specimens  must  be  mmaerous  and  consistent  fw 
proof  of  cure.  The  glands  may  be  expressed  by  massage  with  the  fingers 
in  sterile  gloves  or  by  gentle  dilatation  with  a  small-sized  Goodell 
dilator  or  by  gentle  curettement  with  a  hairpin  in  the  jaws  of  a  clamp. 
The  drop  is  taken  up  with  a  platinum  loop  or  sterile  swab.  The  period 
of  physiological  hyperemia  and  discharge  incident  to  the  menses, 
postpartum  conditions,  sexual  excitement  or  intercourse  and  the  period 
of  artificial  congestion  after  swabbing  with  nitrate  of  silver  are  pro- 
pitious for  successful  specimens. 

The  time  for  specimens,  as  in  the  male,  is  the  early  morning,  because 
then  the  urethra  contains  accumulated  mucus  which  should  not  be 
cleansed  by  urination  before  the  test;  because  then  the  cer\'ix  has 
filled  the  posterior  fornix  ^^dth  its  discharge,  which  should  not  be 
removed  by  douche  or  aUowed  to  escape  by  much  bodily  activity;  and 
because  then  the  \ailvovaginal  glands  if  draining  are  full  after  the 
recumbent  position  of  sleep.  There  should,  therefore,  be  no  urination, 
no  defecation  and  no  douche  from  the  night  before  to  the  morning  of 
examination.  If  the  patient  eats  a  light  evening  meal  and  partakes 
of  little  fluid  during  the  evening  these  restrictions  are  easily  obeyed. 

These  special  features  apply  to  the  female.  All  the  general  features 
are  alike  in  both  sexes. 


CHAPTER   IX. 

GENERAL  PRINCIPLES  OF  TREATMENT. 

Treatment  should  be  discussed  under  a  number  of  headings,  no 
matter  what  the  disease  under  consideration  is.    These  headings  are 
commonly  accepted  in  gonococcal  disease  as:  prophylaxis,  both  per- 
sonal   and   social,  abortive  measures,  palliation,  curative  measures 
both  expectant  and  irrigative,  management,  medicinal  and  surgical 
means.     Sharp  lines  of  distinction  are  not  })ossible  because  methods 
under  one  heading  may  in  their  api>lication  and  effects  pass  over  mto 
another  heading.    In  general,  curative  measures  are  those  which  are 
directly  applied  to  the  infection  by  the  gonococcus  in  the  local  urethritis 
or  its  complications  or  in  system icr  effect  when  such  arises.    In  this 
sense  all  other  measures  are  palliative  in  that  they  soothe  the  patient 
and  relieve  his  symptoms  with  only  indirect  effect  on  the  infection. 

PREVENTIVE  TREATMENT. 

Varieties. — Prevention  of  an  acquired  disease  like  urethritis  is  two- 
fold— ^personal,  relating  to  the  patient  himself  and  social,  concerning 
his  associates  at  home  and  abroad. 

Personal  Prophylaxis. — Significance. — Personal  prophylaxis  is  justi- 
fied and  required  in  order  to  protect  the  individual  as  far  as  possible 
against  the  social  conditions  and  the  high  cost  of  living  which  remotely 
postpone  or  even  absolutely  prevent  marriage  at  that  time  of  life  when 
N^ature  intended  it  should  occur,  "^fhus  there  arises  the  temptation 
and  the  means  of  sexual  promiscuity  and  immorality  which  the  incon- 
tinent in  both  sexes  do  not  resist  and  in  a  certain  sense  can  hardly 
be  expected  to  resist,  no  matter  how  much  these  sad  facts  may  be 
lamente^l.  The  dictum  often  heard,  therefore,  that  such  persons 
should  be  penalized  by  the  results  of  their  indiscretions  is  both  unrea- 
sonable and  unfair,  just  as  much  as  would  be  the  dictum  that  the 
victims  of  tuberculosis  should  receive  no  aid  because  they  often  live 
in  squalor,  which  is  a  potent  source  of  tuberculosis.  The  WTiter  has 
never  found  a  man  or  woman  the  victim  of  venereal  disease  and  having 
a  reasonable  normal  view  of  life  who  did  not  regret  this  situation  and 
state  that  marriage  with  an  individual  fulfilling  other  relations,  attrac- 
tions and  happiness  than  the  merely  sexual  tie  would  be  much  prefer- 
able to  promiscuity  and  immorality.  In  other  words,  therefore,  the 
home  and  parental  instinct  and  the  spirit  of  devotion  to  one  himian 
being  is  after  all  predominant  but  cannot  often  be  satisfied  in  i)resent 
social  conditions  for  which  society  is  res])onsible  and  against  which 
society  must  furnish  protection  to  the  individual,  as  far  as  possible. 

In  children,  gonococcal  infection  is  somewhat  more  commoiv  \y\  ^ViX^e-* 
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than  in  boys  because  in  the  use  of  the  diaper  the  sexual  organs  heing 
wide  open  in  the  female  are  very  easily  infected  from  the  fingers  of 
attendants  and  utensils,  as  is  evidenced  by  epidemics  of  vaginitis  in 
institutions,  usually  of  specific  type.    The  results  thereof  are  often 
endometritis,  infantile  uterus  and   sterility — abundant  grounds  for 
personal  prophylaxis.    Infection  of  the  eyes  in  children  belongs  more 
properly  to  the  subject  of  social  prophylaxis  (see  page  4S6).    Balano- 
posthitis  and  urethritis  in  young  boys  is  often  of  gonococcal  origin  and 
may  lead  to  devastiiting  seciuels  hi  their  sexual  and  iu*inary  systems. 
Again  pro])hylaxis  is  required. 

In  females  the  damage  of  the  internal  sexual  organs — ovaries,  tubes 
and  womb — by  the  essentially  destructive  character  of  gonococcal 
invasion  leads  either  to  unsexing  operations  for  the  removal  of  these 
organs  in  order  to  save  life  or  to  prevent  years  of  marked  hivalidism 
or  to  avoid  relative  sterility  in  that  stenoses,  torsions  and  other  deformi- 
ties of  the  tubes  and  numerous  profound  inflammatory  changes  in  the 
ovaries  and  the  uterus  prevent  the  ovum  from  reaching  the  womb  and 
pregnancy  from  occurring,  although  the  organs  may  have  otherwise 
recovered  from  the  initial  invasion.  Personal  prophylaxis  for  the 
woman  should  therefore  be  aimed  at,  avoiding  this  damage  and  loss 
of  healtli.  Ascent  of  the  disease  into  the  bladder  and  kidnevs  is  another 
important  thing  for  preventive  measures. 

In  males  the  infection  all  too  frecjuently  travels  from  tlie  urethra 
into  the  ])rostate,  seminal  vesicles,  vasa  deferentia,  epididjmies  and 
testes,  where,  as  in  the  woman,  they  often  lead  to  unsexing  sequels  so 
that  many  men  who  have  recovered  from  the  infection  and  may  safely 
marry  are  sterile,  although  the  presence  of  their  testes  permits  inte^ 
course  in  the  normal  frequency  and  energy  but  without  the  normal 
physiologic  impregnating  power.  The  infection  may  pass  into  the 
urinary  organs — bladder,  ureters  and  kidneys — and  by  damaging 
them  beyond  cure  inca])acitate  the  man  during  a  life  usually  much 
shortened  by  these  lesions. 

Technic. — Ignorance  of  the  nature  of  his  disease  on  the  part  of  the 
patient,  male  or  female,  is  met  by  instruction  preferably  through 
printed  pamphlets  or  leaflets  which  should  clover  at  least  the  following 
points — the  bacterial  nature  and  commimicability  of  the  disease,  the 
obscurity  and  persistence  of  chronic  infection,  the  cautions  in  personal 
care,  management  and  treatment  under  the  physician's  guidance  and 
the  responsibilities  for  infection  of  the  innocent  tlux)ugh  dressings  and 
utensils  and  sexual  relations  particularly  in  wedloc^k. 

Normal  intercourse  is  essential  with  prompt  ejaculation  and  without 
prolonged  and  unnatural  excitation  and  without  frequent  repetition 
and  finally  without  delays  volimtarily  produced  or  proceeding  from 
j)hysical  exhaustion  or  inebriety.    The  gonococcus  grows  on  an  alka- 
line mediiun  which  is  advantageously  produced  by  the  outpwiuin?  of 
mucus  into  the  urethra  from  the  mucous  glands  during  erection.   Tliia 
alkalinity  nuiy  be  largely  neutralized  and  the  gonococcus  removed 
wiih  the  nmcus  by  the  acidity  of  the  urine.    It  is,  therefore,  well  tc 
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ve  intercourse  when  the  bladder  is  partially  or  completely  full  of 
ine  and  to  urinate  immediately  after  the  act.  In  the  female  a  douche 
jfore  intercourse  is  a  protection  to  the  male  and  one  after  it  is  a  safe- 
iiard  to  herself.  Abstinenc^e  from  intercourse  with  women  just  before 
od  just  after  their  menstrual  flow  is  important  lx»cause  the  congestion 
f  these  periods  often  brings  gonococci  to  the  front  which  are  otherwise 
lot  mocuable  and  because  many  women  who  have  no  gonococcal 
afection  are  at  this  period  very  acrid  and  may  excite  a  chemical  rather 
han  a  bacterial  urethritis. 

The  condom  or  cover  at  once  departs  from  the  principle  of  natural 
ntercourse  but  it  is  a  good  safeguard  provided  it  does  not  tear  or  break, 
Here  is  a  great  prejudice  agauist  its  use  among  men  on  the  ground  that 
t  reduces  tlie  pleasure  and  hijures'them  and  by  women  on  the  former 
[round  and  that  of  dryness  and  discomfort.  It  certainly  prevents 
ensation  exactly  as  a  glove  on  the  hand  limits  i)ercei)tion  of  the  quality 
t  material  in  shopping,  for  example ;  but  when  the  glove  is  removed 
rom  the  hand  the  sense  of  touch  is  shown  to  be  unaffected  and  no 
ttjUT}'  to  have  resulted  to  it  by  the  wearing  of  the  glove.  On  the  same 
>asb,  when  the  c*ondom  is  not  used  sensation  in  each  sex  is  shown  to 
>e  unimpaired  and  no  injury-  thereto  to  have  followed  its  previous 
mplojinent.  This  argument  is  an  axiom  but  a  most  difficult  one  for 
he  laity  to  acit*pt.  There  is  no  question,  however,  that  the  condom 
►  uncomfortable  even  when  lubricated  but  it  remains  the  best  single 
reventive  known,  although  Luys^  dismisses  it  with  these  words: 
It  is  said  to  be  a  kind  of  cobweb  against  the  danger,  and  an  armour 
gainst  pleasure.'' 

Treatment  of  the  male  after  coitus  should  l>e  taught  as  essential  and 
insists  in  calling  at  the  physician  s  offic*e  within  twelve  hours  when 
near  and  cidture  specimens  must  be  carefully  taken.  The  method  of  a 
ngle  application  of  1  to  15  p<T  cent,  nitrate  of  silver  within  the.  first 
fw  inches  of  the  urethra  or  the  irrigation  of  the  same  region  with 
itiseptics  or  the  instillation  and  sealing  of  the  same  in  the  canal 
J  described  under  Abortive  Treatment  on  page  49,  may  be  carried 
It.  The  patient  may  l>e  given  a  mild  hand  injc»ction  of  3  to  5  per 
int  argyrol  or  0.5  to  1  per  cent,  protargol  two  or  three  times  a  day 
»r  the  first  three  days.  Immediately  after  intercourse  the  penis  should 
e  washed  with  soap  and  water,  especially  if  the  foreskin  is  long, 
od  on  reaching  home  hnmersed  in  a  glass  of  hot  antiseptic  5  or  10 
er  cent,  argyrol  or  1  to  2  per  cHint.  i)rotiirgol  solution  at  about  105°  to 
10° F.,  and  these  as  hand  injections  may  be  continued  for  two  or  three 
lys.  At  the  end  of  this  period  s|xx*imens  should  again  be  taken  from 
le  mild  catarrhal  inflammation  apt  to  be  excited  by  these  stejjs.  If 
e organisms  are  present,  then  the  systematic  regular  treatment  must 
instituted.  The  author  has  frequently  prevt^rited  infection  by  these 
^sonal  prophylactic  measures  and  believes  that  they  will  not  fail  if 
Tied  out  within  twelve  hours  of  sexual  congress. 

^  Text-book  on  Gouorrheii,  KuKliah  edition,  lUIii,  p.  27 L. 
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Treatment  of  the  female  after  coitus  is  along  exactly  the  same  lines 
within  twelve  hours  of  a  suspicious  intercourse.    The  metliod  of  one 
application  of  1  to  3  per  cent,  nitrate  of  silver  to  the  vulva,  uretlm, 
vagina  and  cervix  may  be  done  with  less  pam  than  in  the  male,  because 
the  mucosa  is  less  sensitive,  or  the  extenial  organs  may  be  thoroughly 
washed  with  soaj)  and  water  and  douched  with  a  pitcher  full  of  I  to 
2(HJ()  potassunn  permanganate  solution  followed  by  irrigation  of  the 
vagina  with  a  gallon  of  the  same  solution  at  110°  F.  in  the  lying  down 
position.    The  urethra  had  best  always  be  swabbed  with  1  per  cent 
nitrate  of  silver.    Attention  to  the  external  organs  with  the  douches 
should  be  rejx^ated  from  two  to  four  times  a  day  for  three  days  and 
swabbing  the  urethra  each  day  or  every  other  day  of  the  same  perioi    , 
The  i)reliminary  smear  and  culture  findings  must  be  re[)eated  at  the   j 
end  of  this  time  and  if  then  positive  the  standard  continued  treatment 
should  be  at  once  instituted.     The  author  has  had  the  pri^'ilegeof 
preventing  the  extension  of  a  nmnber  of  infec*tions  innocently  acquired 
in  wedlock  by  these  procedures,  so  that  the  time  and  energy  arealike 
worth  while  for  j)atient  and  physician. 

Treatment  of  children  after  coitus  is  extremely  rare  because  knowledge 
of  it  does  not  appear  until  the  disease  is  established.  Rape  of  female 
children  and  forcible  intercourse  of  women  with  boys  are  not  » 
unconmion.  The  methods  described  for  adults  of  botli  sexes  must  be 
suitably  modified  for  the  children. 

Syphilis  and  chancroids  must  not  be  forgotten  as  possibilities  equally 
with  gonocoi'cal  urethritis.  Fortunately,  the  organisms  of  tliese  two 
diseases  are  slow  in  their  invasion  and  rather  vulnerable  in  their 
character  so  that  the  measures  against  the  gonococcus  are  usually 
sufficient,  esixxially  the  soap  and  water  cleansing  and  the  penile  bath 
and  vulvar  douche.  Annnoniated  mercurial  ointment  or  mercuriil 
ointment  may  be  applied  in  addition  for  the  first  twenty-four  or  forty- 
eight  hours,  sectured  by  a  suitable  dressing  in  each  sex,  while  the  other 
prophylaxis  is  being  done. 

Social  Prophylaxis. — Importance. — Social  i>rophylaxis  is  essential  fof 
the  protection  of  society  against  the  spread  of  gonococcal  and  other 
venereal  diseases  among  the  innocent  which  may  oc*cur  from  unsus- 
pected infections  existing  in  supposedly  cured  patients,  as  well  as  fro® 
more  or  less  delilxTate  and  vicious  inoculation.  Children,  women  and 
men  are  alike  concerned  in  this  matter  and  for  each  the  sociology 
importance  is  obvious  when  the  history  of  infectious  diseases  is  renoeiB' 
bered  in  the  light  of  modern  bacteriology. 

In  children  blindness  of  the  newborn  was  a  very  common  discasti  | 
especially  in  institutions  and  among  the  j)oor,  before  Crede  evolved  tl* 
shnple  expedient  of  sterilizing  the  conjunctivae  of  all  infants  at  biiw 
with  1  per  cent,  watery  solution  of  silver  nitrate,  with  normal  sak 
solution  instillations  to  allay  the  secondary  irritation.     Destructkft 
of  the  gonococcus  rubbed  hito  the  eyes  of  the  babies  during  birth  was 
thus  immediate  within  the  conjunctivie  and  cleanliness  of  the  skin 
prevented  reinoculation  from  the  face.    Similarly  in  children  the  first 
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ign  of  vaginitis  or  of  balanoposthitis  requires  bacteriologic  investiga- 
ioii  and  prophylaxis  for  the  protection  of  the  other  members  of  the 
K)\isehoId  or  ward. 

In  females  innocent  infection  occurs  by  husbands  discharged  as  cured 
OT  otherwise  ignorantly  the  source  of  disease  and  the  extension  of  the 
infection  in  continuity  from  the  external  organs  to  the  ovaries  with 
almost  invariable  misexing  of  the  patient  makes  the  disease  Very  serious. 
Conversely,  w^omen  who  were  infected  in  a  life  of  immorality  from  which 
tkey  have  reformed  or  in  a  previous  marriage  may  in  the  same  way 
unsuspectingly  infect  their  husbands.  In  the  former  circumstances 
sudi  women  usually  belong  to  the  supposedly  cured  class  and  in  the 
latter  often  to  those  who  never  knew  an^iJiing  of  their  original  malady, 
although  treated  and  **cufed."^  Society  should  adopt  steps  to  make 
such  cases  more  and  more  uncommon  if  not  unknown.  Finally,  there 
is  the  woman  who  as  a  professional  prostitute  intentionally  and 
idiberately  infects  everyone  she  meets,  against  whom  society  should 
tbo  evolve  regulations  of  sanitary  character  although  absolute  pre- 
vention is  impossible.  The  author  cannot  stie  the  sociologic  sense  of 
declaring  such  laws  unconstitutional  simply  because  venereal,  wrongly 
called  private,  diseases  are  involved.  The  carrier  of  any  infection,  no 
matter  what  system  of  organs  it  compromisers  and  no  matter  how  it 
wras  acquired,  is  a  source  of  danger  to  the  community  economically, 
socially  and  personally.  The  carrier  of  venereal  disease  should  not  be 
ftUowed  unrestrained  license  to  sjiread  it  any  more  than  the  victim  of 
scarlatina  and  it  is  probable  that  in  time  society  will  wake  up  to  this 
responsibility  and  treat  the  victim  of  venereal  disease  in  either  sex  by 
segregation  as  the  first  stej).  It  is  certainly  almost  criminal  to  say 
that  the  prostitute  should  spread  her  virus  unrestrained  because 
relations  had  with  her  are  immoral.  Such  immorality  would  probably 
largely  disappear  or  at  least  become  minimal  instead  of  widespread 
Uid  flagrant  if  the  organization  of  society  made  early  marriage  possible. 
The  community  is  responsible  for  this  situation  and  equally  with  the 
bdindual  must  begin  the  restitution. 

In  males  "cured''  cases  often  infect  their  wives  unknowingly  because 
nill  bacteriologic  investigation  was  not  done  before  discharge  from 
treatment  or  because  the  patient  refused  to  heed  advice.  Conversely, 
Kke  the  prostitute,  some  men  will  viciously  infect  women  although 
Aey  have  good  reason  to  know  that  they  are  carriers  of  the  disease. 
Both  circumstances  require  in  each  sex  suitable  instruction  preferably 
oy  prophylactic  pamphlets  or  leaflets  such  as  most  boards  of  health, 
many  hospitals  and  clinics,  and  an  increasing  numl>er  of  physicians  in 
tfceir  private  practice  now  give  out.  Unsuspecting  infection  by  the 
male  arises  from  complications  in  the  glands  of  the  urethra,  prostate, 
Kminal  vesicle  and  epididymis  because  the  infectious  material  cannot 
e  secured  excepting  under  sexual  sthnulation  and  ejaculation.  Social 
rrfer  requires  limitation  of  these  accidents  by  suitable  preventive 
eflsures. 
In  general  gonococcal  disease  in  either  sex  and  at  all  ages  nvay  V>^ 
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described  as  a  devastation  of  the  sexual  organs  more  rather  than  less 
serious,  as  a  menace  to  the  reproductive  power  of  the  individual  in 
after  life  and  as  all  too  frequently  a  burden  on  the  bodily  health,  is 
exemplified  in  the  sections  on  Extragenital  Complications  of  Acute 
and  Chronic  Urethritis,  on  pages  201  and  313,  with  particular  refo*- 
ence  to  the  sequels  in  the  urinary-,  circulator\'  and  locomotory  system. 
An  offender  with  such  a  long  list  of  pathological  crimes  certamlf 
deserves  the  sentence  of  full  prophylactic  measures  of  all  kinds  bo4 
possible  and  practical,  and  both  personal  and  social. 

Techxiic. — Final  responsibility  does  not  rest  with  medical  sdenw 
nor  with  the  medical  practitioner  who  exercises  all  reasonable  knoiB 
precautions  and  methods  of  examination,  but  does  accrue  to  the  indi- 
vidual who  more  or  less  voluntarily  and  incontinently  acquired  the 
disease.  This  is  an  argument  which  the  writer  never  fails  to  advanee 
to  a  patient  seeking  advice  as  to  marriageability,  because  methods  of 
investigation  may  fail  to  detect  foci  of  infection  which  the  sexual  stinH 
ulation  of  wedlock  lights  up.  Fitness  for  marriage  in  either  manor 
woman  must  rest  on  smear  and  culture  bacteriologic  tests  and  on  the 
gonococcal  complement  fixation  test,  and  the  former  must  be  obtained 
in  both  the  quiescent  and  the  stimulated  conditions. 

In  the  male  quiescent,  urine  should  be  retained  in  the  bladder  as  long 
as  possible  so  as  to  permit  secretion  to  acciunulate  in  the  urethrt 
After  four  or  five  hours'  supply  of  urine,  smear  and  culture  are  taken 
from  the  urethra  with  the  sterilized  j)latinum  needle  after  massage  of 
the  prostate,  seminal  vesicles  and  iu*ethra  combined  with  stripping  of 
the  canal  to  brhig  the  products  to  the  meatus.  I'rination  iutoGhfisI 
brings  with  it  the  contents  of  the  canal  and  the  massage  may  be 
repeated  and  its  product  secured  by  e^'acuating  the  bladder  completely 
into  Glass  II.  Another  method  is  to  strip  the  urethra  for  the  sdmit 
and  cultm-e,  then  secure  Glass  I,  next  massage  tlie  prostate  and  vesWes 
and  take  Glass  II.  With  the  platinmn  needle  shreds  from  the  anteriflf 
urethra  and  thickened  masses  of  mucus  or  pus  are  secured  for  the  cover 
glass  and  culture  preparations  which  should  be  several  in  number  foj 
the  fullest  possible  laboratory  investigation.  In  the  male  stimulated 
effort  is  to  secure  specimens  from  the  mucous  membrane  and  tw 
sexual  organs.  A  somid  or  dilator  may  be  passed,  mild  irritatirt 
irrigations  employed  and  excitants  such  as  alcohol  in  the  so-called  "bc^ 
test"  and  highly  seasoned  foods  may  be  employed  to  stimulate  yJ^ 
mucosa  to  more  than  usual  exudation.  The  best  test  is  that  of  securi^ 
semen  in  a  condom,  especially  when  the  patient  is  married  and  h*^ 
acquired  tlie  disease  guiltily  and  desires  to  return  to  his  fanuti 
tie.  It  is  an  open  question  whether  the  intercourse  test  should  W 
recommended  for  single  men  on  moral  grounds,  but  the  questioi 
may  be  compromised  by  having  the  patient  wear  a  condom  at  ni^t 
This  procedure  soon  induces  a  seminal  emission  and  answers  th 
purpose. 

In  general  it  may  be  said  that  a  man  is  marriageable  when  he  is  fn 
of  all  clinical  manifestations  of  the  disease  and  has  so  remained  for 
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considerable  space  of  time,  many  weeks  or  several  months  rather 

than  a  few  days  or  a  few  weeks  and  when  the  most  strict  laboratory 

e]camination   of   specimens  secured  during  re|)eated   quiescent  and 

simulated  states  are  negative  and  when  the  gonococrcal  fixation  test 

is  negative.    On  the  other  hand,  it  is  extremely'  doubtful  whether  he  is 

marriageable  at  all  in  the  presence  of  chronic  lesions  which  give  clinical 

symptoms,  such  as  shreds  in  the  urine  and  a  morning  drop  proceedhig 

from  foci  in  the  prostate,  seminal  vesicles  or  testicles.    Careful  labora- 

tor\'  examinations  and  even  the  blood  test  may  all  be  negative.   There 

id  always  danger,  however,  that  frequency  of  intercourse  in  marriage 

may  cause  appearance  of  infection  otherwise  not  detected  and  thus 

opinion  should  be  given  with  reserve  and  caution  and  the  responsibility 

placed  with  the  individual  and  not  with  the  scioiure  of  medicine. 

The  female  quiescent,  without  a  douche  for  at  least  twenty-four 
hours,  should  produce  smear  and  culture  specimens  from  the  secretion 
of  the  \^ilva,  urethra  after  expression  of  the  contents  of  Skene's  glands, 
the  vulvovaginal  glands  after  massiige  and  expression  of  their  secretion, 
the  posterior  cul-de-sac  where  the  I'ervix  drains  into  the  vagina  and  the 
cervix  uteri.    Examination  of  the  womb  and  its  annexa  by  the  bimanual 
method  for  changes  in  consistency,  mobility,  size,  tenderness  and  the 
like  with  appearance  of  discharge  at  the  close  of  the  manipulation  is 
of  definite  aid.    The  female  stimulated  is  investigated  by  pressiure  on 
the  glands  of  Skene  in  the  lu-ethra  with  a  hairpin  or  other  bljunt  instru- 
ment, by  fairly  active  massage  of  the  vulvo\'aginal  glands,  by  mild, 
blunt  ciu-etting  of  the  mucosa  of  the  cul-<le-sac  and  cervix  and  by 
applications  of  1  or  2  per  c^nt.  silver  nitrate  followed  within  twenty- 
four  hours  by  the  taking  of  the  si)ecijnen.    Sexual  congress  in  woman 
is  not  to  be  recommended  for  producing  the  congestion  which  will 
bring  hidden  organisms  to  the  siu'face,  but  the  increased  flow  of  mucus 
just  before  and  after  menstruation  rests  on  hyperemia  and  often  con- 
tains organisms  otherwise  not  disco verenl. 

In  general,  as  in  the  male,  rules  of  prophylaxis  cannot  be  too  rigid. 
Numerous  test^  must  Ix*  made  in  the  three  general  i)eriods  of  quiescence 
and  excitement  by  chemical  ai)i)lications  and  by  menstniation.    All 
the  common  foci  of  infection  must  be  repeatedly  explored  as  just 
enumerated.     If  these  tests  are  negative  and  if  there  are  no  clinical 
signs  of  disease,  the  woman   may   be  pronounced   with  reasonable 
certaint\'  cured,  and  such  adverse  chance  as  may  remain  is  not  the 
responsibility  of  medical  science  but  of  the  individual  if  infected  by 
uwnorality  or  of  her  husband  if  diseastMl  through  marital  infidelity.    In 
the  female,  as  in  the  male,  there  are  undoubtedly  foci  which  occasionally 
though  rarely  harbor  the  gonococcus  for  long  jxTiods,  undiscoverable 
by  examination  and  only  uncoverable  by  the  regular  sexual  stimula- 
tion of  married  life.    In  particidar  in  the  female  also,  if  there  are  clinical 
signs  of  disease  which  defy  treatment,  such  as  persistence  of  leucorrhea 
and  the  meatal  urethral  drop,  i)us  in  the  vulvovaginal  glands  and  cul- 
de-sac  and  mucopiu*ulent  discharge  from  the  cervix  and  hiHammatory 
fixation  and  other  changes  in  the  womb  and  its  annexa  after  a  kwoww 
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gonococcal  infection,  then  great  caution  must  be  exercised  in  the  decisioo 
of  marriageability  although  all  tests  may  be  in  themselves  negative. 

(jonococcal  complement  fixation  test  is  of  great  value  in  the  dete^ 
mination  of  the  presence  of  foci  causing  absorption  but  clinically 
perhaps  undiscovered  or  difficult  of  approach  for  the  purely  bacterio- 
logic  diagnosis.    Obviously,  -it  applies  equally  well  in  both  sexes  and 
is  looked  upon  as  more  reliable  for  prophylaxis  than  is  the  syphilitif 
complement  fixation  test — called  the  Wassermann  reaction.   It  pos- 
sesses great  technical  difficulties  in  the  culture  of  the  fifteen  or  more 
strains  of  the  gonococcus  for  the  preparation  of  the  antigen  and  must 
therefore  be  performed  by  a  ver\'  competent  laboratory'. 

ABORTIVE  TREATMENT. 

Purposes. — ^The  aim  of  abortive  treatment  is  to  overcome  the  infec- 
tion during  the  earliest  i)eriods  when  the  subjective  symptoms  are 
minimal  and  perceived  only  by  the  most  intelligent  subjects.  This 
means  that  the  case  must  be  reached  before  the  period  of  exfoliation 
is  past  and  before  the  stage  of  penetration  is  established  with  the  gono- 
coccus deep  in  the  epithelial  layers.  The  lesions  must  be  at  the  meatus 
and  its  annexa  and  not  extended  far  back  in  tlie  canal. 

Selection  of  Case. — It  follows,  therefore,  that  the  patient  must  be 
seen  ver>-  early,  while  the  discharge  is  scanty  and  serous,  mucous, 
seromucous,  as  a  thin  water^^  moisture  or  a  slight  stickiness  according 
to  the  proportion  the  mucus  or  the  serum  predominates.  To  the 
naked  eye  the  fluid  is  clear  and  to  the  microscope  it  contains  epithdia, 
pus,  gonococci,  without  or  with  other  organisms,  all  in  moderate 
quantities.  In  short,  the  patient  should  be  seen  during  the  first  twelve 
hours  after  coitus.  Any  time  longer  than  twenty-four  hours  directlj' 
militates  against  success. 

Methods. — The  means  of  abortive  treatment  are  those  of  application, 
irrigation,  injection,  instillation  by  the  patient  and  instillation  with 
retention  (Ballenger's  method).  The  chief  point  is  to  prefer  the  gen- 
tlest method  possible  with  nonirritating  solutions  and  with  rather 
frequent  attention  and  long  retention.  For  these  reasons  the  author 
prefers  the  syringe-and-catheter  irrigation  with  1  in  8000  to  1  in  4000 
solution  of  i)otassium  permanganate  two  or  three  times  dafly,  hot 
w^ithin  comfort  and  under  pressure  without  pain  or  distress  and  appli^ 
only  to  the  anterior  urethra  after  urination.  In  the  intervals  between 
these  irrigations  the  patient  instils  with  a  medicine  dropper  dxff^ 
solution,  3  to  10  per  cent.,  into  the  meatus  and  fossa  while  the  penis  is 
held  in  the  vertical  position.  By  capillary  attraction  between  the 
siu^aces  of  the  collapsed  walls  of  the  urethra  the  fluid  will  travel  back 
as  far  as  necessary.  The  patient  retams  these  drops  for  at  least  ten 
mumtes  and  may  furthermore  soak  his  penis  in  hot  mild  antisepti<^ 
such  as  the  foregoing  solutions  of  potassium  permanganate  and  argjtol* 
Hand  injections  are  apt  to  be  overdone  by  the  ignorant  and  iouM 
be  reserved  for  the  intelligent  class.   These  details  are  continued  fco^ 
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three  to  five  days  with  frequent  bacteriologic  investigation  to  judge 
of  their  effects  on  the  organisms  and  epithelia. 

Instillation  and  Retention  Method. — ^This  is  the  procedure  of  Ballenger 

^  noted   in   the   section  on   the  details   of  abortive  treatment  of 

^cute  urethritis  on  page  49.    Its  principles  are  ver\^  early  diagnosis 

and  the  instillation  of  not  more  than  30  minims  of  argjTol  solution  5 

per  cent,  and  then  sealing  the  same  into  the  urethra  with  collodion 

and  cotton  for  about  five  hours  and  repeating  the  process  each  day  for 

several  days  until  the  gonococci  disappear.    Ballenger  is  positive  of 

^is  records  and  enthusiastic  about  his  results.   The  author  has  had  no 

experience  with  the  method  because  it  is  so  difficult  to  have  dispensary 

patients  call  at  the  proper  period  for  its  successful  application.    In 

theor}-,  however,  and  on  the  basis  of  Ballenger's  reports  the  technic 

niakes  a  strong  appeal  for  itself. 

The  full  details  of  all  these  abortive  methods  will  be  found  in  the 
f'hapteron  Acute  Urethritis  in  the  sections  on  treatment. 

PALLIATIVE  TREATMENT. 

ftirpose. — Palliation  is  aimed  to  relieve  symptoms  rather  than  really 
^"^  lesions.  In  gonococcal  disease  the  s^inptoms  follow  so  rapidly 
upon  each  other  and  cause  so  much  distress  that  comfort  must  be 
^f^^nred  definitely.  The  predominant  symptoms  are  due  to  conges- 
tion, irritation,  discharge  and  distiu-bed  function  —  all  due  to  the 
activ^ity  of  infecting  organism.  The  destruction  of  the  gonococcus  is 
in  a  certain  sense  the  one  true  curative  measure  and  will  relieve  all  the 
foregoing  conditions;  but  other  treatments  are  necessary  in  order  to 
palliate  the  suffering  while  the  invariably  slow  process  of  this  destruc- 
tion is  in  development. 

Methods. — ^The  congestion  is  relieved  by  sedatives  by  internal  admin- 
*^^t:ion  and  decongestants  locally  applied.  Among  the  best  are  the 
tnermic  measures,  cold  in  the  ice-bag  or  coil  and  heat  in  the  bag  or 
^*t2^  bwith  and  heliotherai)y,  which  are  best  in  the  acute  i)eriod  but 
^'^uable  in  tlie  chronic  stages  especially  with  exacerbations.  Electro- 
"^^^^py  by  selected  method  is  of  use  in  the  chronic  period.  Irritation 
^'^^sponds  with  the  congestion  and  is  indirectly  benefited  by  the 
f?^^  measures.   The  sedatives  by  mouth  are  especially  good,  chieHy  for 

-  ^  Urinary  and  sexual  disturbance.    The  urine  is  diluted  and  neutral- 

-  ^  by  the  drinking  of  plain  or  alkaline  water  without  inducing  undue 
^^Uencj'  or  urgency.    The  sexual  irritation  is  primarily  pre^'ented  by 

^idmg  all  direct  and  indirect  sexual  stimulation,  and  secondarily 
^^'^cted  by  the  further  administration  of  sedati^'es  and  by  regular 
^^'^^^tiation  of  the  bladder. 

.    *  he  discharge  is  the  chief  sign  of  the  disease  and  its  true  i)alliation 

^^losely  identified  with  its  cure  because  as  the  discharge  disappears 

^e  infection  decreases  and  the  germ  vanishes.    On  the  other  hand,  the 

^^'erity  of  the  discharge  may  be  diminished  by  reducing  the  congestion 

^nd  the  irritation  and  by  tlie  rest  and  quiet  of  good  management. 
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Perhaps  above  all  other  details  judicious  treatment  which  does  not 
increase  the  discharge  is  to  be  remembered.  Disturbed  functioo 
embraces  the  frequency  and  pain  of  urination  and  the  repetition  and 
excitement  of  sexual  reflexes.  All  are  interwoven  with  the  other 
s>Tnptoms  and  are  therefore  soothed  and  palliated  by  the  measures 
already  alluded  to,  notably  by  sedatives  systemically  administered 
and  by  the  local  influence  of  hydrotherapy,  the  relief  of  the  infection 
and  the  neutralization  of  the  urine. 

CURATIVE  TREATMENT. 

Purposes. — A  cure  cannot  be  established  unless  the  gonococcus  b 
destroyed  as  the  primary  factor  in  the  disease  and  imless  the  muooa 
is  reasonably  restored  and  unless  the  full  function  of  all  the  tissues  and 
organs  attacked  is  virtually  revived.  The  former  aim  is  rather  easily 
attained,  while  the  latter  is  often  impossible  in  the  full  sense  because 
the  mucosa  is  so  badly  damaged.  As  long  as  the  gonococcus  sur\'ives, 
the  case  is  not  cured  and  relapse  is  possible  and  complications  somewhat 
likely  and  most  important  infection  of  the  opposite  sex  innocently  in 
wedlock  is  a  certainty.  The  mucosa  is  often  restored  in  many  cases 
so  far  as  the  exfoliation  and  much  of  the  penetration  are  concerned. 
Scar  tissue  formation  in  the  form  of  strictiu'e  and  thickenings,  however, 
cannot  be  removed.  The  function  is  renewed  in  the  little  glands  of 
the  mucosa  and  in  the  annexa  of  the  urethra.  Mucous  crypU  arc 
stimulated  to  healthy  secretion  in  both  sexes  and  the  prostate,  testes, 
vasa  deferentia,  and  seminal  vesicles  in  the  male  should  regain  their 
physiology  and  in  the  female  the  lining  of  the  uterus  should  cast  off 
the  catarrhal  aftereffects,  the  tubes  become  patent  and  ovi Jation  occur 
normally — all  as  fully  discussed  under  the  treatment  of  the  various 
lesions  of  these  organs  in  the  male  and  female. 

Methods. — ^I'he  cure  is  reached  in  general  by  one  of  two  methods 
— expectant  or  radical,  commonly  called  irrigation — or  by  both  com- 
bined in  judicious  proportion,  as  perhaps  the  best  method. 

Expecta7ii  Method. — ^The  expectant  plan  makes  great  study  of  the 
periods  and  s\iuptoms  of  the  disease  and  rests  on  correct  diagnosis 
of  lesions  no  matter  whether  acute  or  chronic.    In  a  certain  sense  it 
demands  management,  diet,  rest  and  internal  medication  as  s\'stenuc 
means  for  their  local  effects  until  the  acute  period  is  over.   Then  the 
local  means  for  lopal  effects  are  employed  chiefly  as  hand  injections 
by  the  patient  and  s>Tinge-and-catheter  irrigations  by  the  surgeon* 
Mild  strengths  of  solution,  frequent  but  gentle  applications,  and  Ion? 
retention  of  fluids  are  the  ground  work.    Physical  measures,  if  appW 
at  all  during  the  acute  period,  are  comprised  only  in  hydrotlierapy 
as  heat  or  cold  according  to  comfort  and  result  or  in  heliotherapy  o* 
mikl  degree  and   long  dm-ation.     Massage  and  electrotherapy  ^ 
interdicted.     Medicinal  measures  nmst   not  be  disturbing  to  tb* 
patient's  local  or  systemic  economy.     During  chronic  periods  tb^ 
conditions  change.     Any  case  which  has  lasted  from  three  to  foi^ 
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months  is  of  essentially  chronic  pathogenesis.  The  diagnosis  must  be 
correct  and  is  of  prime  importance.  The  history  reveals  the  duration 
and  frequency  of  antecedent  attacks.  S>inptoms  indicate  the  activity 
and  relapses  of  the  disease,  while  physical  examination  detects  the 
chief  lesions  and  verifies  them  with  the  urethroscope,  cystoscope  and 
the  laboratory  specimens,  which  finally  reveal  the  infectiousness. 
Response  by  the  patient  subjectively  and  objectively  is  the  best  guide 
of  method  and  manner  and  frequency  of  treatment. 

As  a  rule,  no  tw-o  methods  of  treatment  should  be  combined  at  one 
sitting;  for  example,  massage  of  the  prostate  or  seminal  vesicles  should 
not  be  combined  with  a  passage  of  a  sound  because  the  latter  is  also  a 
form  of  massage.  An  exception  is  the  use  of  Bangs's  urethral  sound 
in  associating  instillation  with  dilatation  and  the  employment  of  the 
author's  irrigating  sounds  in  correlating  dilatation  with  lavage  of  the 
bladder  and  retrojection  of  the  urethra.  These  exceptions  hold  because 
one  passage  accomplishes  two  things  with  the  instrument.  The 
niedicines  employed  are  essentially  mild  in  such  procc*dures. 

All  overstimulation  is  avoided  by  any  means  whatever — digital  or 
^J^rumental,  thermal  or  chemical,  physical  or  electrical  and  finally 
physiological,  directly  or  indirectly,  because  any  such  stimulation 
has  a  direct  tendency  to  add  to  the  inflammation.    The  general  fre- 
quency of  treatment,  if  excessive,  is  another  means  of  increasing  the 
''iflammation.    In  general,  whenever  the  symj)toms  increase  the  fre- 
quency is  either  too  little  or  too  much — a  question  which  must  be 
^^^oided  by  the  course  of  the  disease  after  a  change  in  either  direction. 
^  ndue  activity  is  usually  a  mistake  by  the  patient  in  the  use  of  his 
^ftud  injection. 

The  absence  of  progress  indicates  a  change  in  the  treatment  or  dis- 
^t>edience  by  the  patient  to  advice  or  orders.  The  urethral  treatment 
'^oy  be  wrong  or  too  strong,  the  visits  too  frequent  and  instrumental 
applications  too  irritating.  Caution  cannot  be  too  great  about  any 
faction  to  sounds  "o  that  flexible  instruments  are  much  to  be  pre- 
*^n^  to  steel  instruments  even  in  the  hands  of  the  ex-pert  and  espe- 
^>5illy  in  the  hands  of  the  general  practitioner.  The  i)atient  may  be 
^^sobedient  in  indulging  in  normal  or  perverted  intercourse  or  in 
**T^f»gularity  in  diet,  drink  or  habits.  The  author  had  a  case  whose 
^^^tionary  condition  rested  solely  on  frequent  sexual  perversions,  which 
^^^  thought  were  not  harmful,  although  he  abstained  from  normal 
^'oitus,  which  he  recognized  as  harmful  because  forbidden.  He  rapidly 
*'^<^'overed  when  the  perversions  ah  ore  were  abandoned. 

Jrrigaiian  Method, — This  method  is  sometimes  called  the  radical 
P'an  because  it  has  more  resj)e<*t  for  the  immediate  destruction  of  the 
^nftxting  organism  as  such  than  it  has  for  the  ])eriods  and  symptoms  of 
^^^  disease  as  guides  to  th?  details  of  treatment.  Its  minutia*  are  fully 
^^'ered  in  the  paragraphs  dealing  with  this  method  in  the  treatment 
^*^h  each  lesion  of  the  gonococcus  as  it  arises.  The  author  believes 
y*^t  the  good  points  of  the  irrigation  method  involved  in  the  gentleness 
^^  the  syringe-and-catheter  procedure  when  combined  with  the  instincts 
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of  the  expectant  method  in  resj^ecting  the  stages  of  the  disease  are  prob- 
ably the  best  jilan  of  treating  acute  urethritis.  The  term  combined 
method  might  be  applied  to  this  development  of  treatment. 

SYMPTOMATIC  TREATMENT. 

Purposes. — Symptomatic  measures  are  like  palliation  and  synony- 
mous with  it.  The  indi(?ations  offered  by  the  patient's  sufferings  are 
sufficiently  discussed  under  palliative  treatment. 

Methods. — The  patient's  story  should  be  carefully  elicitwl  and  the 
subjective  local  s\inptoms  and  subjective  systemic  s^^Kl^ome  must  be 
known.    A  careful  objective  examination  verifies  these  loads  for  the 
local  and  systemic  objective  cHDrrobofation.    No  method  of  examination 
can  be  omitted.   The  older  methods  of  jihysical  investigation  are  alwaj's 
employed — inspection,  palpation,  mensuration,  percussion  and  aus- 
cultation.   These  must  l>e  augmented  by  special  examination,  such  as 
the  laboratory  analyses  of  urine,  semen  and  discharge,  bacteriology 
in  smear  and  culture  and  hematology  for  bactert^mia  and  the  comple- 
ment fixation  tests.  Instrumental  and  digital  investigation,  are  possible, 
and  are  employed  for  the  rectum,  urethra,  bladder,  ureters  and  kidney's, 
including  urethroscoj^y  and  cystosc*opy  and  functional  te^ts  of  the 
kidneys.    When  the  i)ath()genesis  of  the  symptom  is  determined  then 
the  method  of  treatment  is  selected,  on  the  princijJes  just  discussed, 
and  so  continued. 

INDICATIONS  OF  TREATMENT. 

Varieties. — ^lliere  are  two  aspetrts  of  this  subject:  the  pathologic  and 
the  symptomatic.  The  s\7n])tomatic  indications  are  fully  s.MiomTDOus 
with  symptomatic  treatment  as  already  discussed  in  the  preceding 
paragraph. 

Patholofific  Indications. — Due  regard  must  be  had  for  the  essence  of 
the  lesions,  as  j)roduced  by  a  germ  active,  penetrating  and  extending. 
Such  regard  determines  avoidance  of  any  treatment  which  will  ow 
stimulate,  irritate  or  damage  the  nuicosa  and  thus  increase  the  dis- 
ease in  extent  and  depth  by  causing  a  traumatic  inflammation,  eithff 
physical,  chemical  or  thermal.    The  tissues  involved  should  be  remem- 
bered as  finally  the  mucosa  in  all  its  layers.   The  epithelia  of  the  surface 
of  the  mucosa  and  its  glandules  are  primarily  c^mpromiseci,  and  then 
secondarily  the  subnnicosa  with  the  underlying  connective  tissue.  The 
same  law  of  invasion  and  advance  is  noticed  in  the  organs  attacked. 
The  mucosa  at  first  of  the  ducts  and  then  of  tlie  acini  and  finally  ol 
the  stroma  and  the  j)arench>'ma  in  small  or  large  zones  suffers.   The 
temporary  lesions  are  chiefly  exfoliation,  which  may  be  fully  restored, 
and  small  roundn'ell  infiltration,  which  may  l>e  entirely  absorl)c*l. 
Hen(*e  no  treatment  nnist  (^xcite  undue  shedding  of  the  epithelia  or 
(rhemical  inflanmiation  of  the  surface  and  depths  of  the  lining.    The 
permanent  lesions  represent  replacement  of  normal  by  substitution 
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tissue.  Columnar  e])ithelia  gives  way  to  squamous  cells,  soft  fibni- 
dastic  tissue  is  changed  into  dense  fibrous  tissue  or  that  which  is  much 
less  elastic.  Both  processes  are  invited  and  increased  by  harsh  treatment 
iiiiii,  in  fact,  such  treatment  will,  if  extreme,  induce  them  in  perfectly 
normal  mucosa.  The  associated  lesions,  if  gonococcal,  follow  the  same 
pathogenesis.  The  most  common  associated  lesion  is,  of  course,  the 
urethrids  from  which  other  important  lesions  have  arisen.  The  same 
statements  concerning  complicating  lesions  apply  with  equal  force. 
The  j;onococcus  and  its  allies  constitute  the  bacteriology  of  each  case 
aod  tile  latter  must  always  be  in  mind  in  the  matter  of  orrhodiagnosis 
am!  oirhotherapy. 

MANAGEMENT. 

DtBnition. — The  general  careof  the  patient,  not  including  the  adminis- 
tratioQ  of  drugs,  constitutes  management. 

Importance. — The  importance  of  good  management  almost  equals 
that  of  the  proper  selection  and  administration  of  both  internal  and 
loai!  measures  and  is  in  fact  the  groundwork  on  which  reimses  the 
absence  of  errors  chiefly  by  the  patient  and  sometimes  by  the  doctor, 
ii'hieh  add  to  the  disejise  and  delay  recovery.  Under  this  heading  are 
neces-sarily  included  the  general  subjects  of  hygiene,  rest,  diet,  drink, 
nursing,  dressing. 

Hygiene,— Gould'  defines  this  term  as  follows:  "The  science  that 
Ireats  of  the  laws  of  health  in  its  broadest  sense."  Employing  this 
tenn  ill  a  similarly  free  sense  the  antlior  means  all  those  elements 
"'  general  and  local  care  which  avoid  factors  which  in  any  way 
pudanger  progress  of  the  disea.se,  limit  the  effects  of  treatment  and 
iDvite  the  inoculation  of  others.  In  part,  therefore,  hygiene  of  gono- 
•^■al  disease  is  embraced  under  management  and  again  under  pro- 
phylaxis, personal  and  social.  It  likewise  embraces  each  of  the  other 
"Wnents  named  at  the  close  of  the  section  on  Management.  It  may  be 
"•^■^ted.  therefore,  to  mean  the  general  common  sense  essential  in  the 
'^^^►ect  b\'  the  patient  for  his  bodily  processes  in  any  disease. 

"•St. — Relief  of  the  body  of  weariness,  which  in  the  stress  of  every- 
.  "J'  life  somewhat  invites  sickness  and  indirectly  increases  it.  is  a  very 
"iportant  element  in  gonococcal  disease  when  the  patient  is  not  doing 
.  ^"-  In  all  the  armies  and  navies  of  the  world  the  enlisted  men,  when 
'Ejected,  are  immediately  put  to  bed  for  at  least  three  reasons:  (1)  the 
^Pose  limits  the  extension  of  the  disease  and  often  prevents  compli- 
*sliona;  (2)  the  patient  is  fully  under  the  control  of  the  medical  officer 
""u  Under  the  hourly  care  of  the  nurse;  (3)  the  patient  learns  a  greater 
^■pect  for  his  affliction  and  is  decidedly  constrained  in  his  likelihood 
^^  infect  others.  Every  urologist  has  had  familiar  examples  of  cases 
*"(>  did  badly  while  ambulant  but  extremely  well  as  soon  as  put  to 
?^1-  Bodily  rest  has  therefore  at  least  the  foregoing  advantages  and 
'^  K  unfortunate  that  social  conditions  prevent  this  treatment  in  the 

'  llliiBU-Bted  Diotionitry  of  Medioino.  Bioloio-  amt  Allied  Scioncea,  11H)2. 
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inajority  of  cases.  Sexual  rest  is  a  detail  which  demands  more  atten- 
tion in  a  certain  sense  because  every  intelligent  patient  can  carrj'  it 
out.  The  victim  of  gonococcal  infection  may  expect  indefinite  amounts 
of  trouble  if  he  is  ever  exciting  his  disease  by  exciting  his  sexual  passion, 
indirectly  by  the  companionship  of  women  which  may  be  avoided  or 
by  the  fondling  of  his  financce  which  may  be  largely  limited  if  not 
totally  stopped,  or  directly  by  intercourse  when  he  thinks  his  disease  is 
well  but  lx»fore  the  surgeon  after  the  most  careful  analx'sis,  as  described 
under  the  headings  of  Diagnosis  and  Cure  of  each  lesion  in  turn,  has 
declared  it  well.  In  the  female,  as  in  the  male,  absence  of  sexual  rest 
largely  defeats  treatment,  as  is  seen  in  the  prostitute  who  continnes 
her  initial  infe<*tion  hv  her  life  and  also  incurs  the  risk  of  reinfection. 

Diet. — Full  details  of  this  subject  cannot  be  drawn  and  the  reader 
is  referred  to  works  on  the  subject.  In  general,  the  fever  diet  emploj'ed 
in  most  hosjjitals  consisting  of  fluids  is  available.  Milk  and  milk 
products  alone  or  mixed  with  Vichy  or  carbonic  water,  light  soups  and 
broths  with  little  seasoning,  breadstuffs,  fish  and  mild  fruits  are  li 
available  as  the  case  begins  to  improve.  Later,  when  the  acute  symp- 
toms are  past,  the  easily  digeste(l  vegetables  followed  by  meats  wi4 
chicken  first  are  all  added.  In  general,  that  diet  is  avoided  which  tends 
to  increase  crystals  in  the  urine.  Meat  usiwlly  develops  uric  acid  and 
urates,  while  oxalates  may  be  produced  by  tomatoes,  asparagus,  rhu- 
barb and  strawberries.  If  the  patient  uses  a  diet  which  be  digests 
freely  without  constipation  or  urinary  disturbance  in  health,  he  mar 
employ  the  same  diet  after  the  severe  period  of  the  gonococcal  disease 
has  passed. 

Drinks. — Mineral  waters,  especially  of  the  alkaline  and  mildly 
diuretic  ti'pes,  are  kest.  Even  plain  water  with  a  pinvh  of  bicnrbonate 
of  soda  (10  to  If)  grains)  is  a  good  substitute.  The  fluid  of  the  diet 
must  not  be  forgotten  in  determining  the  quantity  of  water  to  betaken, 
which  must  not  be  so  great  as  to  increase  the  blood-pressure  or  to  con- 
gest the  bladder  and  prostate  by  the  bulk  of  fluid  excreted.  The  ohject 
is  only  such  frequency  of  urination  as  to  dilute  the  acidity  if  not 
chemicallv  neutralize  it  and  thus  decrease  irritation  of  the  inflamed 
mucosa  and  so  to  flush  the  pus  from  the  urethra  under  Nature's  own 
pressure  and  thus  to  help  her  in  the  effort  to  cast  off  the  disease  by 
the  pus. 

Alcoholijs  in  all  forms  are  forbidden,  because  alcohol  in  the  urine 
violently  inflames  the  disea  .e  exactly  as  it  pains  and  bums  a  raw  surface. 
The  average  drinker  of  alcohol  takes  considerably  more  than  hu  body 
will  consume  as  food  and  cast  from  itself  in  altered  form.  He  therefore 
has  a  (ertain  quantity  of  unaltered  alcohol  in  his  blood  and  urine.  It 
is  this  percentage  which  causes  the  difficulty. 

Tobacco. — It  is  <lonbtful  whether  the  use  of  tobacco  except  in  great 
excess  has  any  influence  on  the  infection.  Such  exces3,  however,  by 
depre:  iating  resistance  may  add  to  the  severity  of  the  attack. 

Nursing. — Unless  the  j)atient  is  put  to  bed,  nursing  during  the  acute 
period  is  not  a  factor  (except  within  the  limit  of  the  jmtient's  own  can 
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of  himself.  The  severe  complications,  however,  such  as  those  of  the 
lirostate,  testicles,  bladder,  kidneys  or  extragenital  organs,  especially 
the  eye,  require  the  most  expert  nurses.  None  but  those  trained  in  this 
flervice  should  be  employed.  Manifestly  the  male  nurse  fulfils  one 
of  his  best  fields  in  this  regard  for  the  male  subject.  Female  nurses 
iDay  be  trained  to  do  it  very  well  but  have  the  difficulty  of  not  infre- 
quently offering  subconsciously  sexual  stimulation. 

Dressings. — ^The  form  of  dressing  is  fully  discussed  in  the  paragraph 
of  acute  inflammation  in  both  sexes.    The  cotton  plug  which  imprisons 
the  discharge  within  the  urethra  of  the  male  or  within  the  urethra  and 
[■  the  vagina  of  the  female  is  folly,  because  it  checks  Nature's  first  effort 
at  cure,  which  is  the  discharge.    The  apron  dressing  for  the  male  and 
the  so-called  gonorrheal  bag,  loosely  fitted,  are  the  only  wise  dressings, 
wid  similarly  a  soft  vulvar  pad  or  towel  loosely  applied  in  the  female. 
Tlhe  surgeon  does  not  block  up  the  discharging  sinus  of  a  healing  wound, 
but  encourages  it  to  drain  itself  clean  from  hour  to  hour.    The  urologist 
should  follow  the  same  rule  and  should  not  block  up  the  urethra  in  the 
nude  or  female  which  in  a  broad  sense  are  sinuses  when  infected  or 
put  a  plug  into  the  vagina  which  in  a  similar  sense  is  a  wound  cavity 
when  infected.    The  drainage  of  these  parts  free  of  gonococcal  pus 
should  not  be  hindered  by  faulty  dressings  any  more  than  the  develop- 
ment of  the  pus  should  be  stimulated  by  erroneous  treatment. 

Further  details  concerning  management  in  each  gonococcal  affection 
are  mentioned  in  the  paragraphs  on  its  treatment. 

PHTSICAL  MEASURES. 

Varieties. — The  four  common  physical  forms  of  treatment  are  avail- 
able in  the  proper  cases  and  stages  of  gonococc»al  disease  and  are 
massage,  hydrotherapy,  local  or  general,  heliotherapy  and  electro- 
therapy, local  or  general. 
^        Purposes. — ^The  fact  is  that  many  of  the  other  forms  of  treatment 
i     tffect  only  the  surface  of  the  mucous  membrane  where  it  is  reached 
I     by  application,  instillation,  injec*tion,  irrigation  or  instrumentation. 
[     Tliis  is  the  reason  that  physical  measures  which  through  their  profound 
influence  on  the  circulation  of  the  blood,  on  the  secretion  of  glandular 
elements  and  on  an  organ  more  or  less  as  a  whole,  become  of  special 
value  when  the  disease  has  extended  beyond  the  surface  of  the  mucosa 
snd  is  no  longer  benefited  by  the  other  steps.   Manifestly  these  physical 
measures  are  advisable  in  the  late  subacute  and  chronic  stages  and  are 
/orbidden  in  the  acute  periods. 

Massage. — Forms. — Massage  is  employed  in  urological  work  either 

irith  the  finger  or  with  an  instrument,  either  attached  to  the  finger  or 

held  in  the  hand.   It  is  almost  needless  to  say  that  digital  massage  alone 

is  advisable  because  it  permits  the  finger  first  to  detect  the  chief  point 

of  the  disease  requiring  stimulation  and  secon<l  to  observe  the  effect 

of  the  treatment.   Moreover,  it  brings  the  normally  elastic  tissue  of  the 

into  contact  with  a  diseased  and  perhaps  badly  damaged  gland 

32 
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so  that  the  perception  of  the  surgeon  matches  that  of  the  patiei 
avoiding  violence  and  secondary  injury.  On  the  other  hand,  an  in 
ment  attached  to  the  finger  or  held  in  the  hand  for  manipulatioi 
finger  or  hand,  or  one  electrically  driven,  is  bereft  of  all  these  advant 
and  should  never  be  used. 

Purposes. — To  stimulate  the  circulation  of  the  blood  in  suba 
and  chronic  inflammation  is  the  chief  aim  of  massage  so  that  hei 
will  be  accomplished  as  rapidly  as  possible.  Equally  important  u 
evacuation  of  unhealthy  retained  secretion  or  pus-pockets  and  sini 

Selection  of  Case. — From  the  foregoing  facts  it  follows  that 
glandular  involvements  or  complications,  especially  those  in  the  gh 
of  Cowper,  the  prostate  and  the  seminal  vesicles  offer  the  best  fide 
this  treatment.  Only  the  late  subacute  and  the  chronic  periods 
those  in  which  the  massage  should  be  employed.  If  there  is  obst 
tion  of  the  ducts  of  the  glands  of  Cowper  or  the  seminal  vesicle 
that  a  cyst  or  abscess  is  present,  massage  should  be  attempted  < 
with  caution  and  immediately  abandoned  in  i^asc  of  failure  of  pro 
evacuation  of  the  accumulation,  otherwise  ])ersistence  in  this  ti 
ment  will  extend  the  infection  to  outlying  connective  tissue,  as  a 
complication. 

Technic. — The  method  of  performing  massage  with  reference  U 
si)e<*ial  indications  is  found  in  the  paragraphs  on  the  treatment  of  < 
lesion  to  which  it  may  be  ap[)lie<l  in  the  Chapters  on  Chronic  Ureth 
and  on  the  Complications  of  Crethritis. 

Hydrotherapy. — Varieties.—  Water  may  l)c  applied  in  the  treati 
of  gonoctKTal  disease  as  a  local  and  as  a  general  measure.  Its  effc 
really  thennal,  tlirough  heat  and  cold,  with  their  influence  on 
circulation. 

Purposes. —  Changes  in  the  circulation  during  the  inflammation 
the  aims  of  hydrotherapy  in  the  strict  sense*,  although  mechai 
removal  of  exudate  may  also  he  j)art  of  this  subject  through  in 
tions  and  injections.  T'nlike  massage  and  ek*ctrotherapy,  hot  or 
water  may  l)e  used  during  the  acute  as  well  as  the  chronic  pei 
Thus  th(^  (rongestion  and  dis<*harge  of  the  early  days  are  l>enel 
usually  by  cold  and  often  by  heat  and  the  indolence  of  the  later  st 
is  remove<l  usually  by  heat. 

Selection  of  Case.—  The  cjuc^stion  is  chiefly  the  comfort  of  the  pat 
and  the  rt^sults  of  the  nictluHl.  Sonic  individuals  do  l)ettcr  under 
apjJications  while  still  oiIkts  are  rclic^vtnl  by  heat.  As  a  nile,  co 
best  in  the  acute  j)criocl  when  the  forc(^l  cir<*ulation  of  the  early  inf 
mation  nct^ls  quieting.  The  later  conditions  call  for  heat  in  ord< 
draw  bIcKxl  into  tlu^  sluggish  vess<»ls  of  chronic  inflammation.  1 
patient  i^,  however,  a  law  to  himself. 

In  the  local  ap])lic<ation  arc  considered  irrigations  of  the  prep 
urethra,  bladder  and  rectum  in  the  male  and  the  vagina  also  in 
female.  Tenile  baths  nuist  he  ineludcd,  likewisi*  double-<'urrent  n 
tuln's  and  the  j)sy<*hrophore.  T1h»  sitting  bath  is  a  [wwerful  de 
gestant  when  j)roiMTly  taken.    A  sjHTial  tub  for  this  puri)ose  is 
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veiuent  but  not  essential,  because  the  patient  may  draw  ten  or  twelve 

inches  of  very  hot  water  in  his  tub  and  sit  therein  with  his  lower 

ertremities  extended.   The  water  should  make  the  skin  red  with  heat, 

the  bath  should  continue  for  from  twenty  to  thirty  minutes  and  the 

patient  immediately  returns  to  bed.    Such  a  bath  draws  the  blood 

directly  away  from  infected  internal  organ  in  both  sexes.     In  the 

general  applications  are  included  various  medicinal  baths  and  Turkish 

or  Russian  baths  for  their  eliminative  and  tonic  effects.    They  are 

available  for  the  chronic  cases  with  absorption  as  typified  by  any 

systemic  complication  and  notably  arthritis.    If  not  of  definitely  good 

result  they  had  best  be  discontinued. 

Tedmic. — The  special  methods  of  applying  the  irrigations,  the  local 
baths  and  the  general  baths  are  either  described  in  the  paragraphs 
on  the  treatment  of  the  lesions  appropriate  for  them  or  are  so  familiar 
as  to  need  no  comment  here. 

Heliofherapy. — Definition. — The  application  of  light  to  disease  is 
known  as  heliotherapy  and  with  the  modern  means  of  the  electrical 
development  of  light,  both  incandescent  and  arc,  is  efficient  and 
semceable. 

Varieties. — Incandescent,  arc,  white  and  colored,  are  the  usual 
varieties  and  the  most  convenient  form  for  the  urologist  is  the  so-called 
therapeutic  lamp.  It  consists  briefly  of  a  deep  parabolic  reflector 
completely  covering  and  protecting  a  50-candlepower  lamp,  a  handle 
and  the  necessar\'  cable  and  connector. 

Action. — The  intensity  of  the  light  is  thermal,  actinic  and  biochemical. 

The  thermal  influence  is  reached  by  applying  the  light  until  the  skin 

IS  ver}'  red,  exactly  as  in  hydrotherapy.     Actinic  energy  probably 

'ests  m  the  ultraviolet  rays,  and  biochemistry  is  i)robably  both  the 

^^t  and  the  actinic  action  combined.    The  local  temperature  is  raised, 

and  resbtance  to  the  organisms  increased  and  a  i)rofound  influence 

developed  on  absorption  and  resorption.    The  circulation  of  the  skin 

^nd  subcutaneous  tissue  is  excited,  deej)  organs  are  decongestcd  as  in 

%drotherapy  with  greater  convenience  of  ai)i)lication.    Heliotherapy 

^  available  in  all  acute  lesions  of  the  deep  organs  and  in  any  chronic 

^^^^ses  with  a  tendency  to  exacerbation. 

Selection  of  Case. — Heliotherapy  is  advisable  wherever  the  deep 
^'gans  are  infected  and  will  be  benefited  by  the  application  of  heat, 
*^  in  the  complications  of  prostatitis,  seminal  vesiculitis,  cowperitis, 
^Ipingitis  and  oophoritis;  (leeply  seated  lesions  are  benefited  by  the 
^^congestion  and  superficial  lesions  by  actinic  and  biochemical  action. 
*n  short,  it  is  available  wherever  hydrotherapy  is. 

Technic. — The  therapeutic  lamp  and  the  details  of  its  api)lication 
^J^  fully  discussed  in  the  paragraj)lis  on  treatment  of  each  lesion  as  it 
arises  in  the  Chapter  on  Complications  of  Acute  Trethritis. 
•  Electrotherapy. — Status.— This  contril)Uti()n  is  not  a  brief  in  behalf 
^^  Of  an  apology  for  electrotherapy.  Adverse  critics  ohvionsly  either 
^^^'e  no  equipment  at  all  or  one  that  is  deficient.  They  therefore  have 
^^^  had  the  experienc*e  which  makes  their  opinion  reliable  or  final. 
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It  is  a  poor  argument  to  say  that  other  methods  will  do  as  well  or  i 
much.    It  is  our  function  to  be  skilled  in  all  methods  available,  because, 
in  such  infections  of  the  mucosa  as  the  gonococcal,  in  many  cases  tkj 
wider  the  yariety  and  the  greater  the  graduations  of  treatment  the' 
better  the  results.    Electrotherapy  succeeds  where  other  methods  ki\ 
its  graduations  are  exact,  its  idiosyncrasies  are  unkno\^Ti  and  thcRj 
are  no  unfavorable  reactions  if  the  form  and  intensity  of  the  current  i 
the  duration  and  the  frequency  of  treatments  and  the  aftercare  of  the] 
patient  are  all  correctly  selected  and  carried  out.    There  must  be  bo j 
error  in  the  exact  diagnosis  of  the  disease.    It  is  peculiar  that  so  manf  i 
other  forms  of  electrotherapeutics  are  not  universally  recognized  Iflf 
urologists  while  they  employ  so  widely  this  treatment  in  the  currenti 
of  Oudin  and  d' Arson val.    This  situation  undoubtedly  arises  from  the 
fact  that  the  methods  of  applyhig  the  latter  two  modalities  have  been 
studied  and  refined  while  those  of  employing  other  forms  have  been 
neglected. 

Varieties. — Electricity  is  in  local  or  general  applications  and  is  furthif 
distinguished  by  the  form  of  current.  The  local  t^'pes  are  urethnl, 
rectal  and  abdominal.  The  kinds  of  current  are  galvanic  or  direct 
faradic  or  induced,  static  or  fri(»tionaL  Oudin  or  unipolar  high  frequencyi 
d*Arsonval  or  bipolar  high  frequency  and  diathermy,  which  is  the 
direct  application  of  the  (KArsonval  current.  In  urology  faradismii 
comparatively  little  used. 

Action. — The  physiological  activities  evoked  differ  greatly  with  the 
various  currents  applied  as  dis(nissed  under  each  in  the  following 
paragraphs. 

Galyanism  or  the  Direct  Current. — AdUm. — In  galvanism  or  the  direct 
current  the  chief  value  is  cataphoresis.  The  current  is  electroljtic 
to  metal  electrodes  and  therefore  deposits  in  the  tissues  oxy chloride rf 
the  metal  used  when  the  positive  pole  is  applied  to  the  diseased  tissut 
When  the  negative  i)ole  is  used  the  alkalies,  alkaloids  and  the  halogw 
group  should  be  added.  The  chemical  strength  of  these  medicaments 
is  always  very  weak  and  that  of  the  galvanic  current  varies  from I^  too 
milliamperes  and  so  rarely  more  as  to  be  at  least  for  the  novice  nevermore. 

The  positive  pole  contracts  and  stimulates  and  the  negative  pole 
of  galvanism  relaxes  and  (quiets.  In  spasm,  therefore,  of  the  uretiira, 
for  example  after  using  the  positive  pole,  the  negative  current  should 
be  turned  on  in  the  same  strength  and  for  the  same  duration  or  imtil 
the  contraction  relaxes. 

Indications. — Galvanism  is  serviceable  wherever  a  deposit  of 
astringent  and  stimulating  me<licament  is  required  for  the  tissues. 
There  should  be  no  luifavorable  aftereffects. 

Faradism  of  the  Induced  Current. — Aciimi,  —  In  faradism  or  the 
induced  current  the  muscle  sul)stance  is  stimulated  and  for  good  results 
the  contraction  must  correspond  with  the  rapidity  of  muscular  fibrilla- 
tion,  which  is  oO  per  second. 

Indicaiions. — Faradism  is  indicated  whenever  there  is  relaxation  d 
nniscular  or  other  tissue.    Exhaustion  should  not  be  an  aftereffect. 
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Oudin  or  the  Unipolar  High-Frequency  Current. — Action, — ^The  Oudin 
or  the  unipolar  high-frequency  current  has  its  effects  according  to  the 
^k-gap,  from  drying  to  charring. 

Terf.— The  best  test  is  with  a  piece  of  soap,  as  follows: 

1.  Take  a  piece  of  dry  ivory  soap  and  adjust  the  spark-gap  so  that 
the  soap  is  dehydrated.  It  then  puffs  up  into  a  dry,  fine,  white  powder. 
It  should  not  be  discolored  or  charred. 

2.  If  m  doubt,  cover  the  soap  with  a  piece  of  paper,  which  will  bum 
if  the  spark  is  too  hot,  otherwise  it  will  permit  the  spark  to  jump 
through  it  without  damage  to  the  paper  and  with  dehydration  of  the 
soap. 

3.  For  caustic  effect  increase  the  spark-gap  until  the  soap  bubbles 
and  coagulates  but  does  not  char. 

4.  For  carbonization  the  spark-gap  is  increased  until  the  soap  is 
coagulated  and  then  blackened  by  charring. 

Indications, — ^The  graduations  in  the  strength  of  this  current  are 
by  this  test  absolute  and  make  it  available  for  the  stimulation  and 
healing  of  idcers  or  the  carbonization  of  new  growths.  The  electrode 
^th  its  wire  slightly  projecting  will  destroy  and  then  permit  to  heal 
diseased  follicles  of  the  paraurethral,  periurethral,  urethral,  preputial 
and  vesicle  in  either  sex  by  insertion  into  the  cavity  of  the  follicle. 

Aftereffects. — ^l^'here  is  no  cicatrix  of  the  deep  hifiltrating  tj^pe  as 
«ter  incision  and  the  galvano  or  the  actual  cautery. 

D'Arsonyal  or  Bipolar  High-Frequency  or  Alternating  Current. — Actioji, 
"^The  d'Arsonval  current  causes  direct  diathermy  and  also  indirect 
diathermy  with  an  autccondensation  couch  as  the  disj)ersnig  electrode, 
^is  method  is  the  one  employed  for  dilating  stricture  of  the  ureter  or 
urethra. 

Strength, — The  current  should  be  from  100  to  2(M)  milliamperes  and 
)*ithout  pain.  More  than  a  gentle  tuigling  is  not  desirable.  The  test 
*s  for  the  operator  himself  to  get  upon  the  autocondensation  couch 
*nd  to  apply  the  active  electrode  to  the  tongue,  which  should  feel  a 
painless  glow. 

InduxUiojis, — Infiltrations  and  strictures,  the  urethra  and  ureter 
py  indirect  diathenny,  and  by  direct  diathermy  it  is  available  in  local 
"iflammations. 

Kathermy.  —  Origin,  —  The  bipolar  high-frequency  current  of 
^Arsonval  causes  diathermy,  which  is  briefly  a  heat  influence. 

forms. — Direct  diathermy  if  when  soft,  malleable,  metal  electrodes 
are  applied  to  opposite  sides  of  the  part  as  the  knee,  or  when  an  organ 
^^  the  penis  is  WTapped  in  such  an  electrode.  Careful  apposition  of 
^e  metal  to  the  skin  is  essential  in  onler  to  avoid  burns  which  are 
difficult  to  heal. 

Ine  indirect  diathermy  is  secured  when  the  active  electrode  is  applied 
to  the  affected  part  with  distribution  of  the  current  through  the  whole 
T^y  by  having  the  autocondensation  couch  act  as  the  (lisi)ersing 
fiect.x)de. 
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^Indicaiions. — Any  acute  or  subacute  infection  which  will  be  bei»- 
fited  by  the  local  increase  of  temperature  and  leukocytosis,  and 
phagocytosis  for  combatuig  and  destroying  the  organisms. 

A  review  of  literature  contains  many  observations. 

De  Kraft^  reviews  diathermy  as  follows.  RoccajTol'  emplo^wl 
diathermy  in  chronic  urethritis  with  special  thermophores.  The  gono* 
coccus  was  killed  at  39°  C.  in  twenty  minutes.  The  thermophores 
in  the  urethra  are  connected  to  one  side  of  the  diathermy  madiinc. 
The  other  electrode  (metallic  plate)  is  placed  on  the  buttocks,  penb 
or  perineum.  In  44  cases  he  variously  relieved  pain,  shreds,  soft 
infiltrations  and  trophic  changes. 

Geyser'  applying  steel  sounds  as  urethral  electrodes  and  tempera- 
tures around  10S°  V.  with  diathermv  for  one  hour  dailv  for  three  d*p 
killed  the  gonococcus.    Eitner*  found  that  gonocoeci  disappear  in  acute 
urethritis  after  a  time  under  diathermv  for  fortv  minutes  twice  daily. ' 
The  urine  remained  cloudy  and  after  cessation  of  treatment  the  organ- 
isms  returned,    but   the   measures   removed    subjective   sxTDptoms. 
Santos'^  showed  that  gonocacci  die  in  seventy-six  minutes  at  43^  C, 
in  fiftv-four  minutes  at  44°  C.  and  in  thirtv-seven  minutes  at  45^  C, 
and  that  animals  and  human  beings  can  bear  a  temperature  of  45**  C. 
and  even  46°  (\,  for  one  hoiu^  without  discomfort  or  damage.   Ate 
many  trials  and  with  much  difficulty  he  constructed  an  electrode  wUA 
heated  the  urethra  throughout  and  sterilized  a  gonorrhea  of  sevew 
weeks'  duration  in  a  single  ninety-minute  sitting.    In  a  second  case* 
second  treatment  cured.     In  three  other  cases  no  result  could  be 
achieved. 

Ballenger  and  Elde/'  devised  a  ball  electrode  for  the  d'Arsonva 
current  in  folliculitis.  Kaufman^  urethroscoi)es  carefully.  Th 
electrode  is  inserted  into  the  follicle  up  to  definite  resistance.  Th 
current  is  then  turned  on  for  one  second.  Usually  two  or  three  ow 
second  periods  cure.    The  results  were  excellent  in  5  cases. 

De  Kraft*  himself  has  treated  spasmodic  strictures  with  an  ordinal 
sound  as  one  electrode,  and  a  wTapping  of  tin-foil  on  the  penis  as  tl 
other  electrode.  Neurasthenia  depending  on  a  chronic  congest!' 
prostatitis  may  be  relieved  by  a  metallic  prostatic  electrode  in  tl 
rectum,  connected  to  one  })ole  of  the  diathermic  apparatus;  while 
metal  plate  above  the  symphysis  is  attached  to  the  other  pole.  Indui 
tions  are  benefited  by  diathermy  through  a  metallic  sound  from  with 
and  a  flexible  tin-foil  electrode  on  the  outer  surface  of  the  organ.  Inoo 
tinence  in  older  men  in  atony  of  the  sphincter  or  in  the  chronic  vesic 
irritation  of  diabetes  mellitus  is  decreased  by  diathermy  through 

1  Am.  Jo\ir.  Electrother.  and  Radiol.,  November,  1917. 
»  Bull,  de  I'Acad^mie  do  M6decine,  May  22,  1917. 
»  New  York  Med.  Jour.,  Juno  30,  1917. 
<  Jour.  Adv.  Therap.,  March,  1917. 

•  In  Boerner  and  Santos:    Meil.  Klinik,  June  21,  1914,  x,  1062. 

•  Jour.  Am.  Med.  Assn.,  May  27,  1916. 

'  New  York  Me<l.  Jour.,  March  24.  1917. 

•  Loo.  dt. 
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nietallic  electrode  in  the  rectum  and  metal  plate  over  the  bladder. 
Canovas^  applied  diathenny  in  73  cases  of  gonococcic  orchitis  and 
epidid\Tnitis.    It  surpasses  all  other  methods.    It  relieves  pain  at  once 
and  cures  in  three  or  four  applications.   The  diathermy  reduces  inflam- 
mation and  kills  the  gonococci.    The  genital  functions  remain  unim- 
paired. 

It  therefore  appears  from  all  the  foregoing  studies  that  diathermy 
possesses  a  wide  field  of  development. 

MEDICINAL  MEASURES. 

dassification. — Selection  of  medicines  in  gonococcal  as  in  other 
infections  depends  on  the  stages  of  the  disease,  acute,  subacute  and 
chronic  and  on  the  presence  or  absence  of  complications.  It  further 
varies  with  the  methods  of  local  application  and  systemic  administra- 
tion, which  include  orrhotherapy. 

Acute  Stage. — In  the  acute  period  are  indicated  sedatives,  urinary 

diluents,  neutralizers  and  antiseptics  and  antiblennorrhagics,  because 

the  mucosa  is  violently  inflamed  and  its  secretion  profoundly  altered. 

Acting  by  systemic  administration  after  absorption  into  the  blood, 

the  sedatives  quiet  the  congestion  and  the  irritation  by  their  direct 

antispasmodic  influence.    The  belladonna  group  and  the  opium  group 

&fe  the  most  reliable  examples.    By  diluting  and  neutralizing  the  urine 

the  inflammation  is  also  quieted  so  that  among  the  sedatives  should 

he  classed  the  urinary  diluents  and  neutralizers.    The  ordinary  alkalies, 

mineral  waters  and  even  plain  table  water  are  of  service.    Except  for 

infections  in  closed  cavities  like  the  pelvis  of  the  kidney  and  the  bladder 

f       the  urinary  antiseptics  have  little  or  no  value.     Under  this  heading 

belong  the  drugs  which  produce  formaldehyde  by  being  split  up  in  the 

body.    Ilexaraethylenamin  and  its  allies  are  most  familiar  and  act 

best  when  combined  with  equal  quantities  of  benzoate  of  soda. 

Acting  by  topical  application  to  the  mucosa  a  sedative  and  decon- 
gestive  influence  is  seen  by  the  heat  of  sitting  baths  and  of  properly 
selected  irrigation  of  normal  salt  solution  and  if  the  fluid  is  also  anti- 
septic, such  as  potassium  permanganate,  argyrol  or  other  silver  salts, 
the  infection  as  such  is  combated.  The  latter  influence  belongs  to 
hand  injections  because  their  quantity  is  usually  not  sufficient  to  make 
their  heat  of  value.  The  aim  is  not  to  flare  up  the  inflammation,  but 
to  correct  it  by  heat  within  tolerance,  by  mild  strengths,  by  copious 
quantities  within  common  sense,  by  frequency  according  to  response, 
by  retention  for  a  full  influence  of  heat  and  drug  and  by  gentleness  of 
application,  s  )  that  the  syringe-and-catheter  method  is  to  be  preferred 
to  the  irrigator  method.  All  the§e  details  are  elucidated  in  the  para- 
graphs on  hand  injections  and  irrigations  in  the  Chapter  on  Acute 
Urethritis  on  pages  61  to  (>4. 

The  antiblennorrhagics  are  of  value  in  some  acute  cases  and  they  com- 

1  Diag.  Med..  June  30,  1917. 
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prise  the  balsams  and  the  oils  and  the  oleoresins.  Their  action  is  by 
stimulating  an  indolent  mucosa  to  a  proper  degree  and  quality  of  secit- 
tion.  Their  list  is  a  long  one  but  familiar  are  copaiba,  cubeb,  sandal- 
wood oil  and  oil  of  tiupentine.  Gomenol  oil  is  a  new  product  of  great 
sendee  especially  in  kidney  and  bladder  conditions.  The  doses  of  all 
these  products  must  not  irritate  the  digestion  or  the  kidneys,  as  respec- 
tively indicated  by  eructations  and  anorexia  as  to  the  stomach  and  by 
pain  or  frequency  of  urination  as  to  the  kidneys. 

Chronic  Stage. — In  this  period  the  mucosa  is  infiltrated,  relaiwl 
and  inactive.  Its  secretion  is  thick  and  unnatural.  Stimulants,  anti- 
septics and  astringents  are  required. 

The  stimulants  by  internal  admmistration  are  again  chiefly  the  oib, 
balsams,  resins  and  oleoresins.  These  reach  their  greatest  value  in 
chronic  instead  of  acute  lesions.  The  doses  are  mild  and  increasing 
according  to  the  modification  of  the  mucus.  They  must,  as  just  stated, 
not  irritate  the  kidneys  or  the  digestion.  Combinations  of  several 
of  these  drugs  in  small  doses  are  therapeutically  more  valuable  and 
practically  without  aftereffects. 

By  local  administration  the  effects  of  antiseptics  and  astringents 
are.  sought.  They  increase  the  blood  flow  and  correct  the  bog©' 
granulations  and  hidolence. 

The  antiseptics  by  internal  administration  purify  the  urme,  but  a3 
stated  in  the  paragraph  on  the  acute  period  they  are  of  more  value  ia 
infections  of  the  kidney,  ])elvis,  ureter  and  bladder.  It  is  doubtful 
whether  tlie  mere  bathing  of  the  mucosa  of  the  urethm  has  any 
influence,  although  the  urine  is  strongly  antiseptic. 

By  local  administration  the  antiseptics  are  available  in  injectioiis, 
irrigations,  instillations  and  applications.  Of  these  the  last  two  arc 
of  greatest  value  because  a  small  quantity  of  relatively  strong  fluid 
is  as  far  as  possible  applied  directly  to  the  diseased  zone. 

The  astringents  are  mineral  or  vegetable.  At  least  the  early  strengths 
are  weak  and  are  slowly  augmented.  There  must  be  no  overstimula- 
tion, reaction,  pain  or  great  exfoliation  of  epithelia.  Relatively  fre- 
quent repetition  and  long  retention  are  to  be  preferred  to  the  stronger 
concentration.  The  mineral  astringents  are  much  the  best  and  the 
common  three  are  the  salts  of  silver,  zinc  and  copper.  It  is  probable 
that  nitrate  of  silver  which  is  ranked  as  the  most  astringent,  the  least 
irritating  and  the  least  caustic  is  the  best  and  that  a  proper  strength 
of  it  for  each  patient  can  always  be  found.  The  vegetable  astringents 
are  of  much  less  value  through  superficial  action. 

Systemic  Administration. — The  aims  of  this  form  of  treatment  are 
to  influence  the  activity  of  the  local  circulation  in  the  inflammatioo 
by  changes  in  the  whole  system  tlirough  the  condition  of  the  blood- 
stream itself,  the  urine  and  the  ner\'ous  system.  Circulatory  sedati\'e8 
are  therefore  in  order,  while  stunulation  is  avoided — through  coSee, 
tea,  cocoa  and  more  particularly  alcoholics,  among  the  common  drugs. 
Physiological  influence  is  equally  important  so  that  direct  and  indirect 
sexual  excitement  must  be  forbidden.    It  is  in  these  details  that  Ac 
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cooperation  of  the  patient  is  so  imiM^rtant,  hut  diflRcult  and  at  times 
impossible  to  obtain.    The  minute  jmnciples  of  systemic  achninistra- 
tion  and  allied  topics  are  laid  down  in  the  treatment  of  each  lesion  in 
the  chapters  on  Acute  Urethritis,  Chronic  I  rethritis  and  Complications. 
In  senuntherapy  we  approach  a  subject  of  nKxlem  knowledge  and 
great  importance.  It  is  discussed  in  the  sections  on  semm-diagnosis  and 
senuntherapy  in  Chapter  VIII  on  (leneral  Principles  of  Diagnosis  on 
page  475.  Under  this  heading  are  included  administration  of  serum  and 
bacterin.    Of  the  latter  there  are  two  general  classes:  the  autogenous 
as  derived  from  the  patient's  own  infecting  organisms,  and  hetero- 
^       geneous  as  obtainefl  from  other  sources.    Eitlier  or  both  may  be  a  pure 

\      culture  of  the  gonococcus  alone  or  of  this  organism  combined  with 
many  other  pus-producing  genns.    The  latter  preparations  are  known 
\      as  the  mixe<l  or  combinc^d  bacterins.     In  general,  j)ersistent  trc^atment 
fe     with  the  serum  or  the  bacterin  is  necessary  in  gonococcal  infections 
^     and  on  the  whole  this  therapy  is  less  elTicient  in  gonococcal  than  in 
t     other  dis(»ases. 

*       Local  Administration. — This  mc^thod  of  treatment  affects  in  the  male 

■'"^   the  prepuce,  glans,  meatus,  urethra,  bladder,  ureters  and  ki<hieys. 

I  Accessible  in  the  female  are  the  vulva,  vagina,  cervix  and  cavity  of  the 

j    litems,  as  well  as  the  urethra,  l)ladder,  ureters  and  kidneys.    The 

f    urethral  methofls  hi  both  sexes  are  irrigations,  retrojectioos,  injections, 

'    instillations  and  a])plications  in  the  technics  aln^ady  described  in  the 

/    paragraphs  on  the  treatment  of  ai)j)roj)riate  Ic^sions.    The  urethroscope 

and  cystoscopc*  are  means  of  mo<lern  an<l  a|)jm)ved  treatment  which 

'     must  never  be  overlooked  in  this  field  of  cure.    The  rule  should  again 

i     he  repeated  that  mild  solutions  ai)i)lied  at  relati\'ely  short  intervals 

*     and  as  far  as  possible  retained  for  long  })eriods  are  more  efficient  and 

/     reliable  than  strong  medicaments  applied  at  long  intervals  and  not 

j     at  all  retained.     The  latter  arc*  very  apt  to  cause  a  chemical  uiflam- 

mation  which  adds  to  any  infection  present. 

The  ureteral  and  renal  steps  are  those  of  the  cystoscope,  ureteral 
catheterization,  pelvic  lavage  and  instillation.  The  latter  two  methods 
may  also  be  applied  to  the  ureter.  One  cannot  repeat  here  the  technic 
described  under  the  proper  headings  in  the  chapters  cm  l.Ti'ethroscopy 
and  Cystoscopy  on  pages  01 0  and  ()S2;  but  the  rule  of  gentleness  just 
reiterated  in  the  preceding  paragraph  a})plies  with  equal  and  added 
force  and  particularly  lx*ars  on  the  detail  of  not  ofl'ending  the  mucosa 
by  undue  dilatation  of  the  jx^lvis  or  ureter. 

for  vaginal  methcnls  the  various  sjM»cula,  such  as  Sinis\  Ferguson's, 
and  the  bivalve  and  the  various  douches,  an*  available.  The  mucosa 
of  the  vagina  is  much  mor(j  resistaiit  than  that  of  other  parts  of  the 
genital  track  so  that  stronger  and  hotter  solution  may  bt*  aclvisedly 
used  but  never  with  severe  reaction  which  would  intensify  the  infec^tion. 
In  the  uterine  technic  mild  cautious  douches  may  be  employed, 
always  provided  tliat  there  is  frt^e  outlet  and  no  obstruction  to  the 
return  flow,  so  tliat  retention  would  follow  with  extension  to  the  tubes. 
The  oviducts  should  not  be  invaded  with  fluids  by  methods  at  Y^ie^^wl 
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available.  Applications  on  cotton-wound  wire  sounds  with  snuJI 
quantities  of  stronger  medicaments  may  be  employed.  In  the  \'Bgina 
and  the  uterus,  as  in  all  other  mucous  membranes,  mild  frequent  treat- 
ments are  better  than  severe  infrequent  attempts  because  the  latter 
are  often  followed  by  intense  reactions  and  extensions  of  the  disease^ 
whereas  the  fonner  are  not.  The  great  caution  in  the  uterus  must  be 
good  drainage,  weak  solutions  and  slow  ascent  in  strengtli.  Frequency 
and  persistence  rather  than  rare  and  irregular  attention  are  pequirei 

SURGICAL  MEASURES. 

Classification. — Nonoperative  and  operative  procedures  are  (fr 
tinguished  under  the  heading  of  surgical  measures,  which  include  matt 
or  less  definite  histrumentation  even  when  no  actual  cutting  is  done. 

Nonoperative  Means.  —  These  include  dressings,  catheterizatioo, 
urethral  irrigation,  urethral  instillations,  urethral  retrojections,  hini 
injections,  straight  sounds,  irrigating  sounds,  instillating  sounds 
mechanical  dilators  and  ointment  sounds. 

The  dressings  are  penile,  preputial  and  \ailvar  so  far  as  urethndi 
and  allied  conditions  are  concerned  and  therefore  the  descriptkiB 
excludes  the  dressings  of  the  major  operations,  under  which  they  i» 
described.  The  object  of  dressings  is  to  receive  the  discharge,  ii 
voided,  keep  the  skin  and  clothing  clean  and  prevent  mediate  infectioii 
of  the  eyes  of  the  patient  and  the  eyes  of  innocent  persons  or  their 
sexual  systems.  Their  purpose  is  disthictly  not  to  retain  discharge,  tf 
such  retention  extends  the  infection.  In  the  male  the  penile  gauze  big 
or  the  gauze  hood  as  explained  in  the  paragraphs  on  the  treatment  of 
acute  iu*ethritis  on  page  55  is  available.  The  hood  is  the  preputial 
dressing  ui  balanitis  and  similar  complications.  A  cotton  plug  over 
the  meatus  within  the  foreskui  bottles  up  the  discharge,  extends  the 
inflammation  in  depth  and  along  the  urethra  and  is  contraindicated. 
Likewise  the  plug  of  cotton  in  the  cleft  of  tlie  vulva  in  the  femafc» 
which  should  be  supplanted  by  the  loose  gauze  pad.  AU  dressings 
should  be  frequently  changed  and  retention  if  present  relieved  by 
urination,  irrigation,  hand  injection  or  douche. 

No  catheterization  should  be  attempted  in  acute  lesions  of  the  urethia 
except  anterior  irrigation  with  a  very  small  catheter  in  the  syringew 
catheter  method.    It  is  likewise  contraindicated  in  chronic  urethntB 
with  positive  infection  unless  irrigation  of  both  bladder  and  uretbi* 
follows.    In  fact,  it  is  best  to  irrigate  these  parts  after  any  instrument!' 
tion.     Catheterization  with  small  soft  instruments  may  be  gently 
attempted  in  acute  retention  but  must  not  be  persisted  in  more  thtf 
one  or  two  uivasions.    Irrigation  of  the  bladder  and  canal  must  foBo^- 
The  best  antiseptic  solution  is  silver  nitrate,  1  to  5000  to  1  to  2O00,  in 
reasonably  hot  water.    The  forms  of  catheter  are  well  known  to  cv«y 
skilled  urologist.    The  soft-rubber  instruments  are  better  the  neaitt 
the  acute  period  the  lesion  is  and  they  must  be  new,  elastic  and 
smootli.    Rubber  hardens,  dr>'s  and  cracks  with   age   with  resuhr 
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I  ing  inelaslicitj'.  rouglmcss  and  irritation.  Tlie  woven  catheters  are 
I  Iwter  in  the  later  periods  because  they  improve  treatment  by  their 
I  various  (onus  selected  acconling  to  the  case.  Their  surfaces  must  also 
I  W  witliout  cracks.  The  storing,  care  and  sterilization  of  these  instru- 
'  mento  are  described  for  the  more  important  varieties.  Good  lubrica- 
lioii  Ih  necessar.>'  and  the  author  thinks  that  glyeeritura  boroglycerini 
or  any  of  the  soft  Irish  moss  preparations  is  the  best.  It  is  certain 
ttiaX  tliese  are  soluble  in  water  and  do  not  coat  the  mucosa  so  tliat 
■|>plications  lose  their  penetratuig  power. 

The  urethral  irrigations  are  performed  by  the  manual  or  the  gravity 
methods.  The  syringe-and-catheter  method  is  the  choice  of  the  autlior, 
be<xu3e  it  is  the  most  gentle  and  precise  and  permits  the  educated 
iuirnl  to  perceive  how  much  resistance  is  encountered  and  how  much 
pressure  the  mucosa  will  tolerate.  The  gravity  technics  are  repre- 
sented by  the  Chetwood  double-current  and  the  Valentine-Janet 
ecjuipments.  f)f  these  the  Chetwood  is  the  choice  of  the  author 
altJinugli  both  have  their  strong  advocates.  In  general  the  pressure  of 
the  fluid  must  not  be  greater  than  that  of  the  urine  a.s  it  passes  through 
tHt!  canal.  Thus  rule  avoids  traumatism  of  the  severely  inflamed  mucosa. 
ITiese  proceilnres  are  detailed  in  appropriate  paragraphs  on  treatment 
t»f  .\cute  and  Chronic  Urethritis  on  pages  (>4  and  2S2.  It  is  noted  tliat 
TT-igations  apply  to  copious  quantities  and  the  rather  earlier  periods  of 
t4>ediseasein  whicli  flushuig  with  a  mild  concentration  of  chemical  is  in 
i>ix3er.  They  may  be  given  once  or  twice  daily  and  as  adjuvants  the 
i>»-iid  injection  is  important. 

The  urethral  instillations  are  otherwise  employed  witli  small  quanti- 
ties of  much  stronger  solutions  and  in  the  late  subacute  and  chronic 
pei-iods.  Both  the  anterior  and  the  posterior  urethra  may  be  reached 
t>_y  this  niethofl.  In  the  author's  judgment  the  soft-rubber  catheters, 
**ze  iO  or  12  F.,  0  inches  long  with  a  4  drachm  syringe  of  the  Ilayden 
'Jl*  or  tile  author's  modification  of  it,  are  the  best  for  the  anterior 
"**lhra.  In  the  posterior  urethra  the  soft-rubber  catheter  may  again 
"^  employed  hut  with  less  satisfaction  than  the  syringe  of  Kcyes'.^ 
•"odificaiiou  of  the  original  Ultumaon  tj-pe  or  still  better  the  Bangs 
^>'^ge  sound,  which  in  having  a  full  set  of  tips  adds  gentle  dilatation  to 
™*  medication.  Again  m'trate  of  silver  is  tlie  best  for  the  average  ease. 
r}**  strength  should  be  selected  which  causes  chemical  inflammation. 
'''^tn  weak  stilutions  such  as  1  to  5000  with  which  the  treatments 
^8in.  ascent  should  be  gradual  and  its  results  closely  observed.  I'nder 
■"•^  subject  of  the  treatment  of  lesions  will  be  found  the  details  of  the 
.''istniments,  technic  and  solutions.  Every  other  day  is  the  proper 
'"tenal  and  dilatation  with  sounds  and  electrotlierapy  are  usual 
■**iuvants. 

,  "The  urethral  retrojections  involve  the  use  of  a  reflux  catheter  or  the 
[y'Tig  of  the  bladder  with  the  solution  which  the  patient  voids  as 
p«»U.gli  it  were  urine.  The  varieties  of  reHux  catheter  are  familiar  and 
*'«^ir  use  is  cautious.  The  method  of  fillmg  the  bladder  is  to  be  pre- 
*^'''^i  and  inasmuch  as  cases  requiring  retrojections  are  also  bene- 
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fited  by  dilatations,  the  author's  irrigating  sounds  are  the  best  possible 
method  of  combining  both  treatments.  The  sound  is  descril>ed  on  page 
liGS  and  retrojections  with  its  aid  are  fully  noted  under  dilatation  of 
stricture  on  page  379.  Again  the  rule  applies  of  using  fluids  hot  within 
tolerance,  copious  within  comfort  and  concentrated  within  any  reac- 
tion. Frequency  with  the  soft  catheter  may  be  ever\'  other  day  and 
with  the  sound  ever^'^  five,  seven  or  ten  days.  Instillations  are  good 
alternates. 

The  hand  injection  is  applied  by  the  patient  himself  according  to 
printed  directions  m  order  to  avoid  excesses  in  frequency,  activity  or 
force.  The  proper  syringe  is  very  important  and  the  best  tjpes  are 
shown  on  page  49.  Care  should  be  taken  that  the  patient  secures 
the  cone-point  urethral  t\q)e  and  not  such  forms  as  the  druggist  may 
supply.  The  author  has  seen  nose,  ear  and  even  rectal  syringes  sold  to 
patients.  The  instructions  to  pjitients,  the  list  of  solutions,  the  period 
of  choice  for  uijections  are  all  presente<l  in  the  paragraphs  on  treatment 
of  Acute  I'retliritis  on  j)age  72.  According  to  reaction  the  p>atient 
uses  from  two  to  six  injections  daily.  Antiseptic  solutions  gradually 
give  way  to  astringents. 

The  straight  sounds  introduce  the  subject  of  instrumentation  of 
the  urethra  for  diLatation  and  massage  of  the  mucosa.  The  standard 
sounds  passed  only  to  the  bulb  of  tlie  urethra  will  thus  treat  the 
anterior  section  of  the  canal  but  the  straight  sound  as  shown  on  page 
284  is  much  to  be  j)referred.  These  instruments  should  never  be 
used  while  infection  is  present  but  only  when  the  catarrhal  period  b 
developed  and  when  massage  along  the  canal  upon  the  sound  stimu- 
lates the  hidolent  membrane.  The  dilatation  should  never  be  more 
than  one  or  possibly  two  numbers  of  the  French  scale  at  eacli  treatment 
and  the  frequency  of  treatments  should  be  about  once  in  seven  days, 
rarely  once  in  five  days  and  sometimes  once  in  ten  days.  Greater 
energy  of  tR^atment  may  defeat  its  purpose  and  make  it  harmful. 
The  sounds  are  best  used  cold. 

The  irrigating  and  instillating  sounds  have  already  been  sufficiently 
noted  under  retrojections  and  posterior  urethral  histillatioiis  in  para- 
graphs immediately  preceiling.  All  further  facts  are  found  in  the 
paragrai)hs  on  the  use  of  sounds  for  treatment  of  Chronic  Urethritis 
and  Stricture  on  pages  287  and  .S6o. 

The  mechanical  dilators  have  long  been  considered  instruments  of 
danger.  They  become  such  only  when  the  degree  of  dilatation  is  greater 
than  one  or  possibly  two  numl>ers  of  the  French  scale  at  a  sitting  and 
when  the  frequency  exci^^ds  the  fivcv-day  interval  as  the  shortest 
The  irrigathig  and  nonirrigating  types  arc  in  common  use  as  detailed 
luider  the  treatment  of  (^hronic  Urethritis  and  Stricture. 

The  ointment  sounds  vary  between  the  cupi)ed  sound  carrj-ing  the 
ointment  in  the  recesses  and  the  tul)idar  which  express  the  ointment  in 
mass  at  any  i)oint  of  the  canal.  The  urethra  reacts  to  the  ointment 
as  to  a  foreign  body  and  expresses  practically  all  of  it.  The  remainder 
is  not  absorbed  to  any  serviceable  degree.    The  ointment  sound  of 
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the  autlior.  as  shown  on  page  205,  is  the  best  model  and  permits  the 
medicine  to  be  applied  to  given  points.   The  formulai  of  the  ointments 
■  and  the  frequency  of  application  are  detailed  in  the  paragraphs  on 
treatment. 

Operative  Measures. — Under  this  heading  are  included  the  more 
definite  procedures  which  may  or  may  not  recjuire  local  anesthetics 
and  may  or  may  not  involve  incisions.  The  list  includes  urethroscopy, 
cystoscopy,  aitheterization  of  the  ureters,  urinar>^  segregation,  minor 
operations  and  major  operations.  All  such  technic  should  have  fore- 
treatment  and  aftertreatment  as  the  means  of  preventing  unfavorable 
reaction  or  of  checking  it  at  its  earliest  jwssible  signs. 

The  sciences  of  urethroscopy  and  cystoscopy  are  so  definite  that 
each  is  considered  as  separate  subjects  in  Chapters  XII  and  XIII. 

The  catheterization  of  the  ureters  is  one  of  the  procedures  belonging 
to  cystoscopy  and  may  be  so  siifely  perfonned  that  it  should  be  a  routine 
examination  in  everj-  case  of  unex]^lained  blood,  pus,  gravel  or  other 
sign^s  in  the  urine  or  of  pain  anywhere  in  the  abdomen  not  otherwise 
explained.  The  shadow  catheter  is  the  one  means  of  making  the 
ar-ray  findings  unmistakable  in  cases  of  SHspecte<l  stone.  There  are 
fvi'enty-one  shadows  which  have  been  mistaken  for  stones  in  the  pelvis 
or  ureter  and  their  Hst  is  given  in  the  section  on  Lithiasis  of  the  Kidney 
on  page  92^^.  Other  data  of  this  subject  are  given  under  Cystoscopy 
on  page  ()S2. 

The  urinary  segregators  aim  to  sej)arate  the  urine  from  the  two 
kirliieys  while  being  collected  in  the  bladder.    ^I'he  only  serviceable 
ones   are  Harris's,  Cathelin's  and  Luys's.     The  general  principle  of 
each  erects  a  median  dam  in  the  bladder  between  the  two  ureters  and 
provides  an  outlet  for  each  half  of  the  viscus  thus  formed.     Color 
tests  show  that  often  the  two  sides  leak,  so  that  a  definite  diagnosis 
cannot  be  relit^d  on.    Of  the  three  mentioned  the  Luys  instrument  is 
the  hest  and  is  discussed  under  Cystoscopy  on  page  704.    When  com- 
pared with  ureteral  catheterization  the  segregator  is  a  very  unsatis- 
factory' instrument. 

The  minor  operations  are  in  general  those  that  are  solely  or  chiefly 
done  under  local  anesthesia,  altliough  the  modem  technic  of  infiltra- 
tion of  the  skin,  fascia  and  muscle  phuies  with  dilute  cocaine  solution 
and  spinal  injections  of  cocaine  derivatives,  have  made  many  oj^erations 
come  within  the  reach  of  l(K*al  anesthetics.  '^I'he  minor  operations  as  a 
rule  do  not  recjuire  the  forccare  as  to  the  bowel*  by  catharsis  and  starva- 
tion, but  the  same  rigid  asepsis  and  antisei)sis  are  necessary.  In  the 
gonococcal  lesions  the  minor  oix^rations  are  suix^rficial  and  include 
circumcision,  meatotomy  and  adenotomy  as  examples.  Aftertreat- 
ment is  usually  concerned  only  with  dressings. 

The  major  operations  are  characterized  by  forecare  often  for  long 
ijeriods  as  well  as  the  day  l)ef()re  tlie  operation,  by  general  anesthetics 
and  by  invasion  of  the  important  organs,  such  as  the  kidneys,  ureters 
and  bladder.  The  aftercare  of  these  cases  includes  not  only  the  dress- 
ings of  the  field  but  also  attention  to  the  urinary  system  as  a  whole. 
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Af tertreatment. — ^This  is  a  subject  entirely  too  much  neglected  in  tbe 
average  text-book,  article  in  literature  or  discussion  in  medical  societies. 
It  comprises  both  immediate  and  remote  aftercare.  The  immediate 
aftertreatment  is  that  of  the  wound  in  dressings,  of  the  urinary  oigsos 
under  the  surgical  interference,  and  of  the  system  in  general  in  the 
recovery.  The  dressings  may  persist  for  many  weeks  but  the  other 
details  involve  a  few  davs  of  attention  to  the  excretion  of  urine  in 
quantity  and  quality,  and  freedom  from  obstruction  of  outflow  as  iD 
kidney,  ureteral  and  bladder  work.  The  system  at  large  during  the 
first  few  days  must  relieve  the  kidneys  in  many  cases  through  the  boweb 
and  the  skin. 

The  remote  aftertreatment  aids  the  diseased  organ  to  recover  from 
the  lesion  as  far  as  possible  after  the  initial  aid  afforded  by  the  opei- 
tion.  The  best  example  is  care  of  the  bladder  to  relieve  the  cystitii 
accompanying  enlargement  of  the  prostate,  lithiasis  and  malignant 
neoplasm.  Pyelitis  often  requires  drainage  through  the  lorn  and  is  a 
disease  analogous  to  cystitis  in  the  long  attention  necessary  to  die 
mucosa  through  the  urinary  antiseptics,  proper  diet  and  gentle  lavage 
of  the  pelvis  and  ureter. 

Cure. — ^The  relief  of  a  disease  is  patliologic,  symptomatic  and  bafr 
teriologic  and  the  term  cure  may  be  used  somewhat  similarly  to  prof 
nosis.  The  lesions  of  gonococcal  disease  are  so  penetrating  that  4e 
pathologic  results  are  often  not  entirely  remediable  but  the  remaining 
lesions  are  so  little  that  the  patient  is  symptomatically  cured.  Strie* 
ture  is  an  example  of  a  pathologic  sequel  which  as  a  cicatrix  in  the 
mucosa  is  never  changed.  The  victim  of  stricture  may  have  fct 
or  many  s^Tuptoms  and  even  directly  fatal  complications.  The  bac- 
teriologic  cure  is  for  the  community  quite  as  important  and  in  dome 
respects  more  important  than  it  is  for  the  individual  patient  The 
reason  is  that  the  gonococcus  and  its  allies  may  reside  in  the  mucosa 
for  months  and  years  with  little  inconvenience  to  the  patient  but  widi 
high  infectiousness  to  the  mate  in  wedlock.  No  man  or  woman  should 
be  allowed  to  marry  after  an  infection  until  rigid  and  repeated  labora- 
tory investigations.  A  most  important  detail  is  the  double  examina- 
tion of  each  sex  in  the  quiescent  and  active  states.  This  subject  is 
more  fully  detailed  under  Prophylaxis  on  page  483. 

TREATMENT  OF  THE  COMPLICATIONS  OF  UBETHBITIS. 

Varieties. — ^^^arieties  are  as  previously  described  in  this  work  the 
nongonococcal  and  the  gonococcal,  of  which  the  latter  is  the  established 
type  to  which  the  others  are  compared.    Furthermore,  complications 
are  recognized  as  to  extension  anterior  urethral  and  posterior  urethnl» 
as  to  course  acute,  subacute  and  chronic,  as  to  distribution  local  and 
systemic  and  as  to  significance,  minor  and  major.    The  complications 
of  the  anterior  and  posterior  urethra  must  be  separated  because  dt 
individuality   in   anatomical   relations  and  pathological   types  and 
under  each  the  other  classifications  will  be  placed.    It  is  to  be  reman* 
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wed  that  most  acute  complications  become  chronic  and  that  there- 
fter  chronic  lesions  may  show  exacerbations  and  relapses  having  all 
iie  features  of  new  acute  developments. 

Local  complications  are  divided  into  the  urogenital  group  comprising 
be  sexual  and  urinary  forms  and  the  systemic  group  containing  chiefly 
^stemic  symptoms  without  true  invasion  of  extragenital  organs, 
ystemic  complications  catalogue  lesions  in  the  various  organs  of  the 
/stems  attacked  exactly  as  stated  in  the  clinical  pK)rtion  of  the  subject. 

Elinor  complications  are  of  the  foreskin  and  mucosa  alone  while  the 
lajor  complications  compromise  the  various  important  sexual  glands^ 
ic  urinary  system  and  the  general  system. 

General  Ckinsideration. — General  consideration  implies  that  all  com- 
lications  are  active  processes  and  express  rapidly  extending  involve- 
cnt  through  virulence  of  infection  or  the  transfer  of  lesions  from 
istrumentation  or  errors  on  the  part  of  the  patient.  They  all  require 
le  same  general  plan  of  treatment  especially  the  acute  complications 
hile  the  chronic  foci  are  more  individualized. 

Preventive  and  abortive  measures  are  not  definite  in  general  terms 
eyond  the  value  of  full  comprehension  of  the  lesions  imderlying  the 
ymptoms,  good  management,  properly  applied  physical  measures, 
intablv  chosen  systemic  and  local  me(licinal  measures,  avoidance  of 
iffense  by  surgical  means,  and  above  all  abstinence  from  overtreatment. 
It  is  certain  that  proper  treatment  of  the  gonococcal  urethritis  not 
Mljr  tends  to  limit  the  onset  of  complications  but  also  results  in  a 
leas  severe  course,  when  they  do  occur.  Due  obedience  to  these  prin- 
ciples tends  to  prevention  while  abortive  treatment  is  in  the  nature  of 
ddngs  not  possible  in  the  majority  of  the  complications. 

Treatment  of  Complications  of  Anterior  Gonococcal  Urethritis. 

Urogenital  Groap. — Sexual  forms  embrace  the  minor  complications 
-phimosis,  paraphimosis,  balanitis,  posthitis  and  balanoposthitis, 
ymphangeitis  and  l^onphadenitis,  littritis  and  folliculitis  in  either  acute 
r  clironic  forms  and  also  the  major  complication  cowperitis  in  its 
cute  or  chronic  stage  without  or  with  occlusion.  Urmar^*^  forms  do 
lOt  occur  in  the  anterior  urethra  and  likewise  there  is  no  systemic 
3Wip  in  the  strict  sense. 

I^raiirogenital  or  Systemic  Group. — Significance. — In  general  all 
oc  relatively  more  rare  .than  the  urogenital  forms  and  ahnost  all 
depend  on  systemic  invasion  except  when  direct  contact  of  pus  is 
obvious,  as  in  the  mucosa  of  the  mouth,  rectum  and  eye.  In  their 
idation  to  systemic  invasion,  therefore,  they  are  all  very  important. 

Ph^hylaxis  is  directly  conc^ernc^l  with  early  care  against  the  transfer 
rf  the  pus  to  other  surfaces  embodied  in  the  asepsis  and  antisepsis 
if  the  standard  hygiene  already  described.  Indirectly  skillful  inanage- 
lent  and  treatment  of  the  hiitial  lesions  avoid  the  complications  and 
le  absorption  of  their  toxins  and  become  prevejitive.  Abortive 
easures  cannot  be  assigned  except  in  accessible  surfaces  such  as  the 
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mouth,  rectum  and  eye,  which  should  be  sterilized  at  the  foremost 
symptom  of  suspected  infection. 

General  curative  treatment  is  best  in  conservative  and  expectant 
forms  and  must  reach  the  original  focus  of  infection  and  absoiptioo, 
otherwise  failure  will  follow  treatment  of  the  systemic  ccwnplicatioD. 
The  best  example  of  this  is  persistence  of  arthritis  until  the  cauailj 
seminal  \'esiculitis  or  prostatitis  is  relieved.  Based  on  exact  diagnoA; 
of  the  lesions  all  the  usual  elements  of  management,  physical  measuw* 
medicinal  means  and  surgical  procedures  apply  as  previously  stated. 

SEROTHERAPY  OR  ORRHOTHERAPT. 

Opsomc  Index. — Basis. — Orrhotherapy  rests  on  the  same  princ^ 
as  those  already  state<l  under  orrhodiagnosis  for  immunity  and  am-] 
phylaxis  and  will  not  be  repeated.    As  previously  shown  opsonins  ai 
antibodies  which  act  on  the  bacteria  in  an  unknown  way  and  whidl 
residt  in  the  destruction  of  the  infecting  organisms  so  that  the  wbitej 
blood  cells  arc  more  active  in  their  phagocytosis. 

Phagocytic  coimt   is  the   endeavor   to   estimate    the   number  dt, 
organisms  destroyed  by  the  white  blood  cells  and  is  made  by  takintj 
the  blood  senun,  white  blood-cells  and  bacteria,  mixing  them  together, 
uicubating  them  for  a  definite  time  and  then  preparing  smears.   DifffrJ 
ential  stauis  are  then  made  and  the  niunbers  of  bacteria  within  d* 
bodies  of  the  white  blood-cells  in  many  microscopic  fields  are  averaged 
to  show  the  efficiency  of  the  phagocytosis  in  terms  of  the  ratio  betwttt: 
the  number  of  bacteria  within  the  cells  and  that  of  the  cells  themselves.' 

Opsonic  index  is  the  ratio  between  the  phagocytic  counts  in  (Usease  j 
and  in  health  and  was  regarded  by  Wright  of  London  as  a  mathematkit 
expression   for  the  resistance  of   the   patient   to   the    disease,   ft 
endeavored  to  lay  down  the  following  broad  principles  as  applied  til 
this  subject. 

1.  Phagocytic  count  is  low  during  infection  and  high  during  heahL 

2.  The  ratio  between  these  two  counts  or  the  opsonic  index  is  spedfie 
in  each  disease. 

3.  The  opsonic  index  is  a  measure  of  resistance  of  the  patient  to  the 
specific  disease. 

4.  The  opsonic  index  is  a  diagnostic  aid  because  specific,  in  beinf 
low  during  infection  with  a  given  disease,  but  remaining  high  at  the 
same  time  for  other  diseases. 

5.  Immunity  therefore  raises  anaphylaxis,  lowers  the  opsonic  iodei 
Many   of   these    teachings   have   been  abandoned   as   technical^} 

difficidt  and  as  clinically  uncertain  but  the  broad  principles  ranaiii 
accepted.  Clinical  data  are  therefore  naturally  regarded  as  decisivi 
in  orrhotherapy  and  much  more  convenient  than  these  difficult  pio- 
cedures. 

Negative  and  Positive  Phase  of  Opsomc  Index. — ^The  administiation  d 
bacterin  or  other  bacterial  product,  like  infection  with  the  disease 
itself,  lowers  the  oi)sonic  index  for  a  few  days.    This  action  is  tedmi' 
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,  ^ally  called  the  "negative  phase,"  persists  for  about  three  days  and  is 
0lowly  followed  by  an  increase  in  the  index  during  the  next  succeeding 
, .  dbys  to  a  limit  above  the  normal  and  known  as  the  "positive  phase." 
\  Additional  dose  of  the  bacterin  or  vaccine  during  the  negative  phase  is, 
=r  -tlierefore,  dangerous,  so  that  subsequent  inoculations  in  the  production 
h.jtJi  active  immunity  should  occur  during  the  positive  phase.  These 
JEMts  determine  the  pK)licy  of  administering  immunizing  doses  every 
.-five,  six  or  seven  days  in  accordance  with  the  form  of  bacterial  product 
used,  the  nature  of  the  germ  and  the  reaction  of  the  patient  to  previous 
injections. 

Active  Tmrnnnity. — ^Production  of  Active  Immunity. — Inoculation  may 

l>c  performed  in  man  and  in  animals  for  immunization  with  active 

bacteria,  inactive  or  dead  bacteria  and  bacterial  products  or  extracts. 

Active  bacteria  in  full  potency  are  never  used  in  man  but  are  reserved 

far  animal  experimentation  only.    In  man,  therefore,  only  attentuated 

If  modified  bacteria  are  applicable  and  the  best  examples  are,  of  the 

famer,   inoculation  against  rabies,   and,  of  the  latter,   vaccination 

igainst  smallpox.    On  the  other  hand,  immunization  by  dead  bacteria 

ithe  rule  in  man  and  in  preference  the  same  strain  is  used  as  that 

ioond  in  specimens  of  exudate  and  pus  taken  from  the  patient.    In 

^  manner  are  produced  autogenous  bacterins  or  vaccines  which  in 

Host  si^bjects  seem  to  have  a  greater  valence  for  inducing  immunity 

tiuui  do  heterogeneous  or  stock  bacterins  or  vaccines  of  organisms  of  the 

■me  tj'pe  secured  from  laboratories. 

Gonococcal  Bacterin  or  Vaccine.— In  gonococcal  infection  the  diffi- 
culty of  isolation  of  the  individual  strain  is  doubled  by  the  large 
number  of  strains  and  by  the  great  inicertainties  of  culturing  the  gono- 
ooocus.    In  this  disease,  therefore,  it  is  often  unavoi<lable  that  stock 
bacterin  shall  be  used,  but  gocxi  results  are  obtained  if  the  product  is 
bom  a  first-class  laboratory'   where  details  of  standardization  are 
idiable.    In  no  event  can  the  practitioner  himself  prepare  these  pro- 
ducts for  the  same  reasons  as  were  set  forth  briefly  under  the  subject 
of  Ccwnplement  Fixation  Test  on  page  Ali\,     It  is  necessary  to  order 
the  laboratory  doses  of  low  strength  first  and  from  these  advance  to 
ccmcentrated  strength;  for  example,  50  million  in  1  c.c.  at  first,  gradu- 
ally increased  to  500  million  m  1  c.c. 

There  are  two  forms  of  bacterin  prepared  from  gonococcal  cultures: 

one  containing  the  gonococcus  alone  and  the  other,  called  combined 

bact^in,  containing  the  gonococcus  and  the  staphylococcus.     The 

preparation  of  gonococcal  bacterin  is  the  same  as  that  of  all  sunilar 

products,  from  cidtures  whose  bacteriologic  and  physiologic  characters 

mxe  as  carefully  measiu'ed  as  possible,  and  then  inactivated.     The 

strength  of  sudi  bacterin  is  in  millions  of  dead  bacteria  in  each  cubic 

oentimeter  and  it  is  convenient  to  employ  those  products  which  are 

marketed  in  a  single  dose  container,  or  in  h<>si)ital  practice  in  larger 

ocmtainers  from  which  suitable  doses  are  taken  by  plunging  the  needle 

tfannigh  the  rubber  cap  of  the  bottle.    The  administration  is  either 

subcutaneous  or  intramuscular  and  the  initial  dose  is  100,000,000  or 

33 
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less  slowly  increasing  to  from  300,000,000  to  500,000,000  every  troj 
to  three  days — according  to  the  disappearance  of  the  negative  phaaeLj 
The  preparation  of  gonococcal  combined  bacterin  is  the  same  whh  tke j 
addition  of  cultures  of  the  Staphylococcus  albus,  citreus  and  ameutj 
so  that  there  are  500,000,000  dead  gonococci  and  400,000,000 
staphylococci  in  each  cubic  centimeter  with  0.2  per  cent,  of  trikresfllj 
as  preservative.     The  administration  is  subcutaneous  for  the  fintl^ 
dose  and  may  thereafter  be  intramuscular  if  the  local  reaction  has  not 
been  severe  and  the  dose  begins  with  from  0.2  to  0.5  c.c.  and  slow|f 
ascends  according  to  the  activity  of  the  disease  and  the  condition  anii 
reaction  of  the  patient,  such  as  headache,  malaise  and  feverishn«ii 
which  mark  the  negative  phase.    Subsequent  doses  are  given  from  five 
to  eight  days  apart  thereafter  or,  if  the  reaction  has  not  been  marked, 
at  shorter  intervals. 

Technic  of  Inoculation. — ^The  hands  of  the  surgeon,  the  skin  d  Ac  I 
patient  and  the  needle  and  syringe  are  all  fully  sterilized.    The  best] 
needle  has  a  metal  mounted  glass  barrel  of  1  c.c.  capacity,  an  expandinii 
asbestos  packed  plunger  on  a  heavy  piston  marked  in  tenths  of  1  czA 
and  surmounted  with  a  large  head  for  standing  the  syringe  upriglit' 
The  injections  are  made  subcutaneously,  as  a  rule,  or  intramusculaiiffi 
as  the  exception,  and  the  dose  may  be  as  low  as  2  or  3  million  and 
high  as  300  to  500  million.    Repetition  of  dose  is  not  less  than  eveijj 
three  days  and  longer  if  the  patient  is  disturbed.     The  threedv] 
interval  may  be  used  in  the  smaller  doses  and  the  five-  or  seven-dij| 
interv^al  in  the  larger  doses.    All  these  points  rest  on  the  form  of  intw* 
tion,  the  condition  of  the  patient,  the  reaction  to  each  injection  andtk 
control  of  the  symptoms.    The  selection  of  bacterin  is  important  init: 
rests  on  exact  bacteriologic  diagnosis.    Autogenous  gonococcal  bacteria  I 
is  difficult  to  secure  as  already  stated  so  that  standard  stock  prodndl 
are  the  rule,  and  furthermore,  a  mixed  vaccine  in  which  the  gonococcal 
and  one  or  more  of  the  pyogenic  organisms  are  combined  may  be  indi- 
cated because  in  many  lesions  the  gonococcus  alone  is  not  prescnti 
particularly  in  rheumatism,  so  that  a  pure  gonococcal  bacterin  will  U 
through  omission  of  the  associated  organisms. 

Combined  Bacterin  of  Van  Cott^  and  other  mixed  bacterins  made  o( 
much  the  same  organisms  and  having  similar  therapeutic  indicatioiB 
and  values  deserve  attention.    Van  Cott  says:  **The  theory'  whiA  w 
to  this  combination  was,  that  it  would  be  valuable  in  many  cases  ^fl«w 
time  was  an  element  and  autogenous  vaccines  impracticable  and  thit 
if  clinical  experience  of  its  use  demonstrated  that  it  could  be  safdj 
used  by  the  general  practitioner  with  reasonable  expectation  of  deared 
results  such  a  pol^-A'^alent  vaccine  would  find  a  wide  sphere  of  usehA* 
ness."   When  facilities  are  not  at  hand  for  exact  bacteriologic  diagnoo^ 
or  when  for  technical  difficidties  the  diagnosis  is  uncertain  then  any 
of  these  mixed  bacterins  is  available.    They  are  all  more  or  less  com- 
posed of  the  common  pus-producing  organisms,  excepting  the  gono- 

*  New  York  State  Jour.  Med.,  July,  1911. 
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MxniSy  and  the  so-called  pyogenic  group  comprising  the  streptococci 
nd  the  staphylococci  are  omitted  from  none.  Different  laboratories 
refer  to  add  to  these  the  Bacillus  coli  communis,  the  pneumococcus 
id  the  bacillus  of  diphtheria  and  others  in  various  combinations  but 
le  formula  of  Van  Cott  has  the  preference.  It  consists  of  the  following 
rganisms: 

'  Streptococcus  lonfnis 50,000,000 

r  aureus 

Staphylococcus  j  ^^^^^ 

{  citreus 
V  Bacillus  coli  communis 200,000,000 


e.c.  contains  i 


500,000.090 


Total 750,000,000 


Products. — Filtrates  and  extracts  (pliylacogens,  SchaferO 
also  of  value  in  the  induction  of  immunity  and  in  orrhotherapy.  As 
"die term  indicates,  a  filtrate  is  a  culture  from  which  the  organisms  have 
fcen  removed  by  filtration  and  more  or  less  loosely  the  term  extract 
ii  also  used,  because  such  filtrate  contains  products  of  the  organisms 
nther  than  the  inactive  organisms,  as  well  as  such  products.  One  of  the 
most  typical  and  yet  not  of  the  most  satisfactory'  application  of  such 
fitrate  is  that  seen  in  tuberculosis,  which  mav  be  discussed  in  this 
duipter  on  account  of  the  lesions  of  this  disease  and  their  treatment 
described  in  the  sections  on  Tuberculosis  of  the  Bladder  and  Kidneys, 
pages  707  and  881.  Filtrates  are  probably  less  potent  than  bacterins. 
Gonococcal  phylacogen  or  filtrate  is  a  sterile  aqueous  solution  of 
faicterial  derivatives  from  cultures  of  the  gonococcus  in  rather  large 
proportion  and  in  less  proportion  of  other  pathogenic  bacteria,  especi- 
ally the  Streptococcus  rheumaticus  (Poynton  and  Paine),  Streptococcus 
pyogenes,  Streptococcus  er>'sipelatis,  Staphylococcus  pyogenes,  Bacillus 
pyoc>'aneus,  Bacillus  coli  communis,  Bacillus  diphtheriie,  and  Diplo- 
Dfxxnis  pneumoniae.  Nmnerous  strains  of  the  several  organisms  from  a 
Variety  of  sourcfs  are  employed.  The  basis  of  treatment  rests  on  the 
Facts  that  long-standing  gonococcal  infections  are  not  simple  wdth  the 
BOQococcus  alone  but  complex  with  the  presence  of  many  organisms 
and  that  the  latter  may  persist  by  themselves  after  the  gonococcus 
bas  disappeared.  The  organisms  themselves  are  filtered  out  of  the 
preparation  which  is  then  carefully  standardized  as  to  absolute  sterility 
*nd  as  to  tolerance  of  test  animals  for  it.  The  indications  arc  chiefly 
the  complications  and  sequels  of  chronic  gonococrcal  urethritis  as  it  is 
flf  less  or  little  service  in  the  acute  disease.  In  the  male,  prostatitis, 
ftminal  vesiculitis,  epididymitis  and  orchitis  and  in  the  female,  vaginitis, 
cervicitis,  endometritis,  salpingitis  and  ovaritis  and  in  both  sexes 
cystitis,  lureteritis  and  pyelitis  and  perhaps  most  important  of  all 
irthritis  are  benefited  by  its  use — always  combined  with  standard 
aethods  of  treatment  and  never  alone.  The  administration  is  either 
[ibcutaneous,   intramuscular   or   intravenous.     The    former   should 

>  Therap.  Gaz.,  April  15,  1911. 
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always  be  the  beginning  of  the  treatment  as  a  determinai 
patient's  susceptibility  and  benefit  and  the  latter  is  reserved 
in  which  the  former  may  not  be  sufficiently  active.  The  subc 
dose  begins  with  1  c.c.  and  ascends  to  5  or  10  c.c.  unless  the  \ 
debilitated,  when  half  the  usual  quantity  is  advised.  ITie  a< 
the  disease,  the  influence  of  this  treatment  upon  it  and  th< 
progress  of  the  case  determine  the  amount  of  dose  and  its  fp 
which  is  usually  every  two  to  three  days.  The  intnivenou 
from  0.125  to  0.25  c.c.  at  first,  follows!  by  twice  these  quai 
second  and  subsequent  doses  until  the  fourth  dose  is  1  c.c.  Ki 
of  the  j)aticnt's  susceptibility  to  phylacogen  by  the  sulK'utaniH 
is  a  preliminary  of  intravenous  administration  and  dilution  of  1 
aration  with  warm  normal  salt  solution  is  advantageous. 

The  technic  of  phylacogen  administration  is  the  same 
described  for  bacterins  and  vaccines  in  its  preliminaries  for  the 
attendants,  instruments  and  patient.  The  site  of  injection 
taneous,  as  a  rule,  and  intramuscular  or  intravenous,  as  ex 
and  the  aim  is  to  avoid  tlic  negatiNt*  phas€»  and  to  selwt  the 
phase.  The  intervals  of  repartition  of  dose  are  determined  i 
to  tlie  condition  of  the  patient,  the  reaction,  the  ])ersisten< 
negative  phase  and  the  incidence  of  the  iK)sitive  phase,  fror 
signs  rather  than  from  opsonic  index.  The  size  of  dose  is  f 
10  c.c.  for  the  gonococcal  filtrate  and  from  1  to  5  c.c.  for  t 
filtrate,  with  gradual  ascent  lH»twecii  these  two  limits.  Int 
doses  arc  a  fourth  or  a  half  of  t\\v  subcutaneous  quantity, 
infection  vaccine  or  filtrate  obtained  from  pro|HT  culture,  stai 
tion  and  mixture  is  sccunnl  from  the  Staphyloccxrus  aurtnis,  i 
citreus,  Streptococcus  pyogenes,  j)yo(yaneus  and  erysijx*latis, 
coccus  and  Hacillus  coli  communis  an<l  typhosus.  After  prop< 
in  suitable  nu^dia  the  mixture  is  made  an<i  standardizcil  as  to 
and  the  filtrate  prepartHJ  for  dose  of  standanl  <legrt*e.  In 
s(»nsc  it  is  a  ** gunshot  mixture,"  but  has  great  value  in  infcH'tit 
precist*  bacteriologi<*  features  cainiot  Ix*  <ietermimHl  and  whose 
ing  organism  may  have  (lisi»i)iH'are(l;  as  examples,  crrtain  : 
tulHTculosis  and  in  chronic  gonococcal  complications  are  men 

Reaction  and  Dangers  of  Immunizing  Doses  of  bacterin  and  pi 
are  seen  as  local  and  systemic  manifestations.    Ox\  the  wh< 
former,  x\\v\  are  somewhat  more  active  than  in  the  latter, 
redactions  are  a  swelling  rarely  advancing  to  infiltration,  re<ln 
times  with  (Hieina,  and  ten<lemess  acconi])anie<l  infnK|uently 
pain.     They  disappear  in  from  two  to  seven  days  and  ran*l 
h)cal  sedative  apj>licatioii.    The  i)ur|)o>e  of  strict  asei)sis  an<l 
is  to  eliminate  the  possibility  of  in<i<lental  infection  and  to 
local   reaction   purely   that   of  the   inoculation   itst*lf.     The 
rea<*tion  really  indicates  the  negative  j)hase  an<l  manifests 
chilliness  or  chill,  feverishness  or  fever,  anorexia  or  luuisea  i 
vomiting  and  a  feeling  of  '*  being  out  of  sorts"  and  irritah 
sometimes  actual  malaise  an<l  <h'j)ression.    The  more  severe  s 
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are  the  exceptions.    Within  twenty-four  hours,  as  a  rule,  the  patient 
feels  well  again  and  usually  reports  prompt  onset  of  these  symptoms 
V\thin  an  hour  or  two  of  the  dose  but  delayed  onset  sometimes  occurs. 
If  the  administration  is  made  in  the  late  evening  office  hour  and  the 
patient  sent  home  to  bed,  systemic  reaction  may  not  be  perceived  by 
him.  The  dangers  of  intravenous  inoculation  with  mixed  phylacogens 
1     or  filtrates  are  real  in  their  sudden  severe  reaction  arid  sometimes  fatal 
tennination.    The  systemic  sjTnptoms  are  much  more  marked  and  the 
result  is  assumed  to  be  more  prompt  than  in  either  the  subcutaneous 
or  intramuscular  method  although  if  is  difficult  to  see  how  a  process  so 
slow  as  immunity  can  be  materially  hastened.    The  technic  is  the  same 
as  that  employed  for  subcutaneous  and  intramuscular  inoculation  with 
extraordinary  precautions  for  asepsis  and  antisepsis  in  order  to  avoid 
extraneous  infection.     A  fine  h^'podermic  needle  only  is  employed 
with  clear  lumen  and  unless  the  blood  flow  is  a  prompt  free  dripping, 
the  needle  must  be  proved  to  be  in  the  vein  by  aspiration.    After  this 
the  injection  syringe  is  applied  to  it  and  the  dose  given,  whose  size  is 
reduced  to  half  or  less  than  half  the  usual  quantity  (0.25  or  0.50  cubic 
centimeters).    The  injection  must  occupy  several  minutes  so  that  a 
Diass  dose  thrown  into  the  blood  is  avoided.    The  dangers  and  dis- 
advantages of  this  method  and  its  results  which  up  to  the  present  are 
too  little  understood  make  it  inadvisable  for  ordinary  use. 

Pisdye  ImmiiTiity. — Production  of  passive  immunity  is  efficient  in 
protection  against  disease  and  differs  from  active  immunity  in  not 
l^ing  natural  in  the  sense  that  the  subject  produces  it  and  in  being 
Artificial  in  the  sense  that  the  injected  material  contains  the  protective 
^tibodies.    The  basis  is,  therefore,  the  injection  into  the  animal  to  be 
^Dununized  of  a  proper  dose  or  number  of  doses  of  the  serum  of  an 
Animal  fully  immunized.    It  is  available  in  patients  who  cannot  pro- 
duce natural  immunity  at  all  or  with  sufficient  promptness  or  who  are 
Already  infected  wuth  germs  temporarily  inert  and  therefore  in  need  of 
protection  at  once.    The  best  example  of  passive  immunity  is  shown  by 
diphtheritic  antitoxin,  which  will  protect  the  i)atient  already  infected 
and  showing  symptoms  often  against  further  progress  of  his  disease  and 
will  inununize  members  of  his  family  against  progress  to  the  active 
stages  of  an  infection  as  yet  inactive  in  the  nose  and  throat.    The  results 
Me  ideally  in  all  diseases  the  same  as  those  in  diphtheria  but  are  not 
practically  reached  in  many  of  them ;  nevertheless  in  gonococcal  infec- 
tions the  results  aimed  at  are  the  same. 

Antigonococcic  Serum. — Torrey^  was  the  first  to  prepare  and  exi)eri- 
inentwithgonOsX)Ccal  serum  originally  from  the  blood  of  rams  but  lately 
from  the  blood  of  horses,  which  produces  less  untoward  reaction.  The 
animals  are  thoroughly  inununized  with  gradually  increasing  dose  of 
dead  and  living  cultures  of  virulent  gonococci,  occasionally  combined 
^^  gonococcic  endotoxin.  The  collection  of  the  blood,  the  separation 
^'  the  serum  and  its  prei)aration  for  market  are  the  same  as  now 

*  Jour.  Am.  Med.  Assn.,  SeptenilKT  14,  11)07. 
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familiar  in  antidiphtheritic  and  other  serums.     Decomposition  is  pre- 
vented by  0.4  per  cent,  of  trikresol,  each  stock  of  serum  b  tested  it 
bulk  bacteriologically  and  standardized  physiologically  and  then  dis- 
tributed to  bulbs  which  are  hermetically  sealed.    Absolute  standard 
cannot  be  adopted  for  serums  but  the  activity  of  each  lot  is  determined 
by  specific  immunity  reactions,  such  as  the  complement  fixation  tesL 
The  indications  of  its  use  are  regarded  as:  (1)  direct  extendon  iolo 
organs  like  the  epididymis,  testicle,  prostate,  seminal  vesicles,  fallopiu 
tubej,  bladder  and  kidneys — all  from  an  active  primary  focus,  and  (J) 
entrance  of  the  organisms  or  their  toxins  into  the  bloodstream  directijr 
or  through  the  lymphatics  indirectly,  inducing  such  lesions  as  arthrita, 
iritij,  endocarditis,  pleuritis  and  meningitis.    On  the  whole  the  serum 
is  less  efficient  than  the  bacterin  for  reasons  not  fully  understood  bat 
probably  resident  in  cultural  peculiarities  of  the  gonococcus.   Adnmii*- 
tration  is  by  injection  into  the  thighs,  abdomen,  buttocks  or  breistt 
after  suitable  prei)aration  of  the  skin.    Either  the  subcutaneous  or  tk' 
intramuscular  route  may  be  employed  and  always  at  slow  rate  in  order  | 
to  avoid  pain  and  the  tendency  to  severe  local  reaction.    The  doflei 
commonly  employed  begin  with  2  c.c.  repeated  every  one  to  fourda}S 
according  to  indications  from  the  condition  of  the  disease,  the  heakk 
and  reaction  of  the  patient  to  previous  injections.    The  limit  of  dose  is 
usually  10  c.c.  which  is  reached  by  gradual  increase  from  the  inital 
dose.    Corbus,*  among  other  observers,  recommends  larger  doses,  12  to.| 
15  c.c.  daily  for  three  days  up  to  a  total  of  36  or  45  c.c.    The  adminis- 
tration of  serum  does  not  exclude  other  measures  of  treatment  and 
should  in  fact  always  be  combined  with  them. 

Gonococcal  passive  immimity  is  attempted  and  may  be  partialjjr 
established  in  the  acute  stage  having  general  or  systemic  absorption. 
The  gonococcal  serum  is  injected  after  having  been  secured  from  ii 
inununized  animal  in  slowly  ascending  doses  at  regular  and  rather  short 
intervals  beginning  with  2  c.c,  and  ending  with  10  c.?.,  every  two  or 
three  days.  A  longer  period  of  rest  between  administrations  is  said 
to  invite  anaphylaxis;  in  other  words,  the  positive  phase  must  be 
carefully  observed  for  the  administration.  Gonococcal  serobacterin^ 
by  which  is  meant  a  combination  or  mixture  of  the  serum  and  bacteiiDi 
may  be  used  in  in  jtituting  passive  immunity  for  the  first  few  dajs. 
The  leaction  of  the  serum  is  believed  to  prepare  the  way  for  the  infltt* 
ence  of  the  bacterin,  but  may  not  be  continued  for  longer  than  the  firrf 
few  administrations,  two  or  three,  and  after  this  should  be  followed 
by  the  bacterin  alone  after  the  usual  manner. 

Indications  of  Gonococcal  Orrhodiagnosis ;  Orrhofhengr  ^ 
Immunization. — The  general  principles,  as  already  indicated,  apply  to 
chronic  rather  than  acute  stages,  to  persistent  rather  than  recent 
infections,  to  complicated  rather  than  uncomplicated  cases  and  to 
systemic  rather  than  local  svanptoms.  The  essentials  or  preliminaries 
are  careful  bacteriological  diagnosis  of  the  infection  by  the  gonoroociis 
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id  its  associates  and  in  this  step  cultures  cannot  be  omitted.  The 
mococcal  complement  fixation  test  must  be  performed  and,  if  posi- 
vc,  will  in  association  with  the  bacteriologic  decision  become  a  guide 
>  this  kind  of  treatment  and  to  the  choice  between  serum  and  bacterin 
id  phylacogen  or  a  combination  of  them.  Emphasis  is  laid  on  the 
ct  that  these  laboratory  products  cannot  be  relied  on  alone  in  the 
eatment  of  these  infections  and  that  they  ?an  only  be  combined  with- 
cognized  medical  and  surgical  measures,  such  as  are  described  in  the 
ledal  section  devot:d  to  each  subject. 

In  general  it  should  be  remembered  that  in  the  acute  stage  of  gono- 
►ical  urethritis  in  either  sex  the  lesion*  are  on  the  surface  of  the  mucosa 
id,  therefore,  on  the  surface  of  the  body  in  a  strict  sense  although  that 
Iff  ace  is  within  a  canal.  This  peculiarity  distinguishes  the  infection 
nm  those  which  rapidly  invade  the  bloodstream  and  the  lymphstream 
nd  thereafter  the  body  as  a  whole  and  renders  the  former  somewhat 
BB  readily  amenable  to  orrhodiagnosis  and  orrhotherapy  than  the 
alter.  In  gonococcal  infections  without  complications  of  the  anterior 
BKthra,  systemic  absorption  and  symptoms  are  extremely  rare  and  such 
■I  exist  probably  represent  a  temporary  disturbance  of  the  body  such 
Mb  seen  in  all  disease  and  not  a  general  invasion,  j^n  posterior  acute 
IBediritis  absorption  is  more  apt  to  be  a  real  factor  even  if  there  are  no 
aomplications  and  when  the  latter  supervene  the  element  of  systemic 
Ssturbance  becomes  important  in  both  the  acute  and  chronic  forms  of 
aosterior  urethritis. 
Indications  of  gonococcal  orrhotherapy  may  be  classified  as  follows: 

1.  Acute  complications,  in  both  anterior  and  posterior  disease, 
laving  severe  local  and  systemic  symptoms,  as  seen  in  the  testis, 
ipididymis,  prostate  in  the  male,  tubes,  ovarie3  and  uterus  in  the 
onale  and  bladder,  lu^eters  and  kidneys  in  both  sexes. 

2.  Chronic  complications,  having  the  same  location  and  distribution 
G8  those  just  given  for  acute  foci,  and  showing  severe  absorptive  symp- 
oms  which  are  much  more  common  than  in  the  acute  periods. 

3.  Systemic  invasions,  as  exemplified  in  infarcts  or  metastases  in  the 
ynovia  of  joints,  bursae  and  tendons  and  occasionally  the  pericardium 
nd  the  endocardium.  In  this  class  may  be  placed  peritoneal  involve- 
oent  in  women,  because  of  the  identity  of  the  membrane  affected  and 
lot  because  peritonitis  is  metastatic. 

4.  Systemic  absorption  and  toxemia  with  intense  acute  symptoms, 
Qsually  from  mixed  infection  and  due  to  spread  of  the  disease  through- 
out the  system. 

Qonococcal  Acute  and  Chronic  Urethritis  without  Complications. — ^In 
eirly  acute  lesions,  as  already  shown  on  pages  24  to  27,  the  gonococcus 
tlone  is  the  exciting  element,  whereas  in  the  chronic  lesions,  also  as  pre- 
Wisly  described  on  page  2r)5,  the  gonococcus  is  allied  with  the  pyogenic 
rgaoisms.  The  well-known  laboratory  peculiarities  of  the  gonococcus 
sd  its  superficial  presence  in  the  mucosa  away  from  the  influence  of  the 
oodstreams  and  lymphstreams  tend  to  make  failures  in  orrhotherapy 
^uenty  but  in  chronic  lesions,  where  the  penetration  has  been  greater, 
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succ'cssi's  are  more  numerous,  especially  if  the  mixed  bacterinorJ 
is  used  associated  with  the  gonococcal  preparations  or  subsequent! 
them.    The  gonococcus  is  apt  to  die  within  about  three  years, 
ing  to  observations  by  Keyes,^  but  disease  in  the  host  may  peisisti 
infection  of  the  oppo.^ite  party  in  wedlock  may  occur,  arising 
the  presence  of  the  j)yogenic  organisms  alone.    On  this  fact  PWts 
observation  that  in  old  urethritis  the  mixed  bacterins  and  filtntai 
alone  wortli  while,  in  cases  wherein  the  gonococcus  cannot  be  is 
or  demonstrated. 

Complications  of   Gonococcal  Acute  Urethritis,  whether  recent 
relapsing,  all  show  slight  systemic  absorption  in  average  cases,  but i 
intense  cases  this  element  may  be  greater  and  yet  never  equal 
seen  in  chronic  lesions,  no  matter  whether  in  either  case  the  infe 
is  pure  or  mixed.    Directly  proportional  with  the  degree  of  sy 
reaction  is  the  advisability  of  apphing  the  bacterin  or  serum 
ment,  which  must  never  be  begun  without  full  bacteriologic  and 
tologic  investigation.    In  general,  where  the  gonococcus  alone  is] 
in  the  case,  gonococcal  bacterin,  gonococcal  serum  and  gone 
phylacogen  may  be  used,  separately,  serially  or  (combined.    The 
is  probably  the  leSst  serviceable  and  may  be  added  to  the  bacterin  I 
only  the  first  few  administrations.    Autogenous  bacterin  and 
cogen  should  be  first  choice  and  may  be  followed  by  stock  productsi 
their  influence  seems  deficient.    Where  the  gonococcus  b 
with  pyogenic  allies,  bacterin  and  phylacogen  derived  from  the 
coccus  and  the  otlier  organism  n?ay  be  used,  pro\'ided  the  gonococcnsl 
still  present  in  obvious  numbers,  but  if  absent  the  mixed  bactermi 
Van  Cott  is  ad\  isable.    Again  the  preference  is  for  autogenous 
not  for  stock  preparations,  except  Van  Cott's  bacteria,  which  is 
tially  a  laboratory  product.    To  smn  up,  therefore,  gonococci  alone i1 
the  infe(!tion  reciuire  their  own  laboratory'  products,  but  as  thcyfr 
appear  from  the  patient,  they  should  also  be  eliminated  from  thetrert-j 
ment  and  only  those  organisms  used  which  are  present.    Pus  acain*i 
lations  into  abscesses  indicate  surgical  treatment  and  contrsincW^I 
orrhotherapy.    The  doses  of  these  products  have  already  beengnflj; 
and  may  be  remembered  as  for  the  stronger  preparations  of  serum  iw 
phylacogen  as  5  c.c,  as  the  largest  dose  and  for  the  less  potent  protW* 
as  10  c.c,  as  the  largest  dosc%  while  initial  administrations  are  portk* 
of  these  limits  determined  by  the  activity  of  the  disease  and  theco^ 
dition  of  the  patient.    The  interval  of  dose  is  two  or  three  da}'s,»thff 
a  short  than  a  long  interval  with  great  caution  for  the  negative  p^* 
and  careful  observation  for  the  appearance  of  focalized  pus,  inangfc* 
multiple  abscesses. 

Complications  of  Gonococcal  Chronic  Urethritis. — Specimens  must  K 
carefully  studied  for  the  form  of  infection  present,  determining J^ 
gonococcus  alone  or  its  associates.  Such  specimens  must  incW* 
discharge  in  the  form  of  pus  or  shreds  or  scattered  organisms  in  "* 
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Mirine,  and  elements  obtained  from  the  seven-glass  test  of  the  author 
after  careful  massage  of  the  prostate  and  ftenlitiai  vesicles  and  semen 
secured  in  a  condom.  Full  diagnosis  is  essential,  and  rests  on  physical 
uninination  to  determine  the  parts  or  glands  affected,  on  bacteriology 
to  show  the  organisuis  individually  or  collectively  present  in  the  infec- 
tion unti  to  outline  the  results  of  previous  treatment  and  on  hematology 
to  mdicate  the  complement  fixation  test.  The  decision  thus  rendered 
drtermines  the  application  of  other  treatment,  the  preparations  of 
iutogcnous  bacterins  and  filtrates  and  the  selection  of  the  product 
appropriate  for  the  case.  As  in  the  acute  infections,  just  stated,  gono- 
Donxl  bacterin.  phylacogen  and  scrum  belong  to  the  infections  of  pure 
gonococcal  culture,  and  may  be  used  alone,  aerially  or  combined,  as 
autogenous  or  stock  products.  The  mixed  cases,  however,  demand  a 
proper  combination  of  the  gonococcal  with  the  i^llied  infection  and 
tliose  in  which  the  gonococcus  cannot  be  determined  receive  the  mixed 
bnt^erin  of  \"an  Cott.  The  doses  are  small  in  the  beginning,  slow  in 
their  ascent,  shoulil  a\'oid  the  negative  phase  and  respect  onl\'  the 
positi\-e  phase  and  the  intervals  are  usually  three  days.  As  stated 
undEr  the  acute  complication  5  c.c.  is  the  limit  of  strength  for  the 
stronger  phylacogens  and  serums  and  twice  this  quantity  for  the  weaker. 
Initial  doses  must  remain  well  within  these  limits.  The  gonococcal 
hurterin  may  be  begun  with  about  25,fH)0,000  and  increased  to  500,- 
•WOiOOO  if  well  borne  but  smaller  doses  are  the  rule,  repeated  every 
"irte  to  five  days  with  longer  intervals  between  the  increases  of  strength 
"f  Jose.  The  gonococcal  phjlacogen  is  administered  in  from  5  to  10 
c-c.  doses  everj"  one  to  three  daj's  and  the  gonococcal  serum  in  from  2 
to  10  C.C.  every  three  days  for  a  few  times.  All  these  applications 
1^  ou  the  condition  of  the  patient,  the  state  of  his  disease  and  his 
'eaotion  to  each  application. 

(Jonococcal  metastases  or  uifarcts  affect  chieHy  the  synovial  mem- 
brane of  the  joints,  bursa-  and  tendons  and  may  be  classed  mider  the 
KPEieral  heading  of  gonococcal  rheumatism  which  may,  therefore,  be 
"thrilic,  hursitic  or  myositic,  typically  or  variously  combined.  A 
•noRt  important  detail  of  this  condition  is  treatment  of  the  seminal 
*'**icles,  in  which  the  majority  of  these  cases  arise  as  the  focus  of 
•bsorption.  Other  methocls  of  treating  joints,  bursa?  and  muscles  are 
J*ices,sary  along  with  the  application  of  the  gonococcal  products, 
"ttcterins,  and  phylacogen  and  serum.  The  bacterins  are  the  most 
efficient  and  are  administered  in  exactly  the  method,  doses  and  pre- 
cautions described  under  Complications  of  (jonococcal  Chronic  Ure- 
Miritis  on  page  259.  The  frequency  with  which  other  bacteria  occur  in 
association  with  the  gonococcus  in  all  these  cases  makes  it  essential  to 
***?  «ther  the  combined  gonococcal  bacterin  or  the  mixed  bacterin  of 
Van  (Jott. 

Gotio*Mccal  toxemia  is  seen  sometimes  in  intense  acute  infection  but 
more  commonly  in  profound  and  mbicd  chronic  complications.  It 
ff^sents  the  condition  of  absorption  from  one  or  more  active  through 
I'nronic-  foci  (»f  the  bacterial  protlucts.  rarely  those  of  the  gonococcus 
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alone  but  more  frequently  those  of  this  organism  allied  with  numerous 
pyogenic  germs,  exactly  as  in  the  case  of  gonococcal  rheumatism,  with 
which  in  fact  toxemia  is  not  infrequently  associated.  The  presence  of 
fever  in  these  toxemias  and  other  profound  symptoms  of  more  or  less 
consistent  presence  during  the  attack  make  it  difficidt  to  detenninc 
where  the  negative  phase  of  an  inoculation  ends  and  where  the  positive 
phase  begins.  With  careful  observation,  however,  bacterin  and  phjk- 
cogen  may  be  employed  in  very  small  doses  at  intervals  of  three  days 
or  more,  during  which  careful  note  of  the  reaction  is  kept. 

Contraindications.  —  Contraindications  of  the  administration  of 
serum,  bacterin  and  phylacogen  are  advanced  circidatory  and  renal 
disease  and  general  debility,  so  far  as  selection  of  this  treatment  in 
general  is  concerned,  but  so  far  as  the  repetition  of  dose  is  considered 
the  presence  of  any  systemic  reaction  marks  the  negative  phase  and 
forbids  a  subsequent  dose  mitil  it  has  subsided  and  until  the  positive 
phase  is,  therefore,  established. 

By  way  of  comparison  and  in  respect  for  the  great  importance  of 
urogenital  tuberculosis  a  few  words  on  its  immunization  are  in  order. 

Immunization  in  Tuberculosis. — ^I'he  disadvantages  of  immunization 
by  the  injection  of  tuberculin  or  emulsion  of  bacilli  are  as  follows: 
The  inocidations  must  be  continued  for  a  long  time  in  order  to  secure  a 
resxdt — ^for  many  months  and  even  a  year  or  two.    The  presences 
mixed  infection  in  most  tuberculous  lesions  is  an  element  of  uneertainty 
and  may  require  a  mixed  bacterin,  as  discussed  in  succeeding  paragraphs. 
In  the  long  term  of  the  inoculations  the  influence  of  other  treatment 
cannot  be  disregarded,  such  as  hygienic  surroimdings,  climate,  forcfid 
feeding,  tonics  and  the  like,  and  in  the  absence  of  such  management  oi 
the  disease  the  inoculations  fail  absolutely,  as  they  also  do  when  an 
active  surgical  focus  of  tuberculosis  has  not  been  properly  interfered 
with.    These  facts  seem  to  indicate  that  injections  alone  cannot  be 
relied  on  and  that  they  will  make  no  headway  against  neglected  or 
improper  surgical  or  medical  treatment  and  its  common  result  in  the  pro- 
gress of  the  disease.   The  accepted  preparations  are  in  descending  order 
of  potency:  (1)  emulsion  of  bacilli  (B.  E.)  and  (2)  new  tuberculin 
(T.  R.)  and  the  doses,  as  in  all  other  immunization,  aim  to  avoid  severe 
reaction,  much  depression  and  prolonged  negative  phase.      As  the 
bacillus  of  tuberculosis  is  one  of  the  most  toxic  it  follows  that  the 
initial  doses  must  be  very  small  and  the  ascent  in  quantity  very  gradual. 
The  emulsion  of  bacilli  is  much  more  potent  than  the  tuberculin  and 
the  initial  dose  is  commonly  to  uVo  (T  ^^  *  milligram  administered  ever}" 
three  to  seven  days  and  slowly  increasing.   The  new  tuberculin  is  given 
in  doses  of  from  4-0^10  to  ^^^tj  of  a  milligram  and  the  increase  between 
these  limits  is  slow  and  judicious.    It  is  well  to  give  a  longer  rest  than 
the  common  interval  of  dose  between  each  change  in  the  strength  of 
dilution  used  and  to  insist  on  preserving  regularity  and  cooperation 
by  the  patient. 

Record  of  Immunizing  Doses. — ^I'he  importance  of  following  immuni- 
zation in  accordance  with  the  results  of  each  dose  makes  it  advisaUe 
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to  adopt  a  chart  or  record.  One  which  the  author  has  found  of  great 
sendee  follows. 

In  the  left-hand  column  are  given  the  gross  doses  in  terms  of  tenths 
of  a  cubic  centimeter,  which  is  a  convenient  quantity  for  accurate 
measure  and  readily  provided  by  the  author's  syringe. 

In  the  second  column  are  set  forth  the  net  dose  in  milligrams,  which  in 
the  specimen  record  shown  begins  with  O.COOOl  and  ascends  to  0.00010. 
Such  a  series  of  doses  will  change  with  each  stronger  dilution  employed 
and  the  same  dose  may  be  repeated  several  times  according  to  indi- 
cation so  that  the  ascent  through  a  series  of  ten  doses  from  the  weakest 
to  the  strongest  dose  of  the  series  may  be  protracted  for  much  more 
than  one  month  as  shown  in  the  specimen  record. 

In  the  third  column  are  shown  the  dilution  of  bacillus  emulsion 
employed  which  will  change  with  each  such  dilution  selected.  In 
ordmar)'  experience  the  next  strength  would  be  1  in  1000. 

In  the  fourth  column  are  contained  the  quadrants  of  the  glutei 
employed  for  either  the  subcutaneous  or  .the  intramuscular  injection 
as  described  in  a  contribution  by  the  wTiter^  on  the  subject  of  the 
treatment  of  syphilis. 

In  the  fifth  colmnn  are  noted  the  doses  actually  given,  each  in  a 
separate  small  colmnn  of  its  own  bearing  at  the  top  the  date  of  the 
visit,  whose  interval  in  the  specimen  record  is  every  three  days  but 
niay  be  made  longer  according  to  indications.  By  turning  the  chart 
wound  and  wTiting  in  these  date  columns,  as  shown  in  the  last  one, 
brief  notes  of  particular  features  may  be  kept. 

The  heading  of  the  chart  contains  the  name  and  the  suggested 
diagnosis. 


CHART  FOR  IMMUNIZING    DOSES   IN    TUBERCULOUS    AND    GONOCOCCAL 

INFECTION. 

Name 

I>ate  of  Treatment 


GroM     .,  j 

dote  in    ^ctdoeein,     Dilution 
c.c  ^8-  B.  E.  1  in. 


gSltunVoyed^        ^"'^^^  °f  ^"««  000001  to  0.00010  mg. 


0.1 

0.2 

0.3 

0.4 

0.5 
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1.0 


.00001 

10.000 
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10,000 

;     .00003 

10,000 
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10.000 
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10.000 

.00006 

10.000 

Right  upper 

3" 

Left  upper 

3" 

Right  upper 

5" 

Left  upper 

5" 

Right  lower 

1" 

Left  lower 

1" 

Right  lower  3" 

Left  low^er 

3" 

Right  lower  5" 

Left  lower 

5" 

0.1 


0.2 


0.3 


0.4 


0.5 


0.6 


0.7 


0.8 


0.9 


1.0 


In 


^^nococcal  immunization  the  same  form  of  record  is  adopted 


Pi.k:?    ^^^t  the  third  cohmiii  shows  the  number  of  organisms  in  each 
^ntimeter  and  changes  with  the  selection  of  stronger  bacterins. 


cubic 


/This 


"Intn^  **^ethod  of  dividing  the  glutei  into  quadrants  is  fully  described  by  the  author. 
Hii^^^i^cular  InjectiozLB  in  the  Treatment  of  Syphilis,"  New  York  State  Med.  Jour., 
^^  X909, 


CHAPTER  X. 
GONOCOCCAL  INFECTION  IN  THE  FEMALE. 

ANATOMY  OF  THE  FEMALE  UBOOENITAL  STSTEBS. 

Importance. — Detailetl  anatomy  caniiot  be  given  for  lack  of  space. 
The  reader  will  consult  works  on  gross  anatomy  and  on  normal  and 
pathological  minute  anatomy.     In  the  female  sexual  and  urinar>-  s\-s- 


FlG.  121. — Diagram  nl  the  femnlu  reproductive  orgaoa  and  of  their  relatioua  to  tbe 
hlnddcr  sod  urelhrii  iu  lateral  ini-w.  The  continuity  of  surface  hetwceu  the  lubia  nujon 
and  nuQora  pxteraally  aiid  the  vaidna  cjkvily  of  the  utenu  and  tuhcnt  in  the  bpxuoI  o^'Alem 
and  Che  continuity  of  Hurlnco  between  the  cxtenial  organs  and  the  urethra,  bladder, 
ureters  and  kidneytt  uf  the  urinary  ay»leni  arc  clearly  shown.     (Toldt.O 


tenis  there  exists  continuity  in  all  organs  of  their  mucous  merabnuie 
linings  as  shown  in  Fig.  121,  This  is  the  prineii^e  which  must  be 
remembered  in  the  surgerj-  of  an  infection  like  the  gonococcal. 

Gross  Anatomy. — In  the  urinarj'  system  the  plan  is  the  same  as 
that  ui  the  male.    In  the  sexual  system  the  secretory  glands  are  the 


a  AtluB  of  Uunian  Anatomy,  1904,  se 


r.  p.  500. 
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ovaries,  from  which  continuous  canals  begin  with  each  tube  and  end 
primarilj-  witli  the  os  externum  uteri  and  with  the  vulva  secondarily. 
These  relations  are  illustrated  in  Fig.  121. 

IMQnnte  Anatomy. — The  universal  mucous  lining  is  closely  similar 
from  system  to  system  and  organ  to  organ.  Function  determines  the 
epithelial  and  glandular  details.  As  in  all  other  mucoste,  those  of  these 
systems  react  unfavorably  to  infection  through  poor  resistance  and  slow 
recover\\  Chronic  inflammation  is  very  common,  with  temporary  or 
pernianent  damage  in  epithelial  modification  in  mild  cases  and  mem- 
branous cJcstruction  in  severe  cases.  These  general  facts  must  never 
be  forgotten  in  diagnoRts  and  treatment. 


Fig.  122. — Traiiavcme  flection  of  the  mvicxiiia  eimid  troin  the  body  of  tho  human 
ut^nid.  /.  1,  ^and  with  oCDtrftl  cbrhI  and  eilirLtod  trylLndricul  cpilhclium:  2,  basal  mem- 
brane of  the  wall  outtddc  in  which  U  scon  the  mucouti  nhoriun.     (Naitel.') 

UROGENITAL  IHFECTIOMS  m  GENERAL. 

Varieties.— Varieties  arc  determined  b\'  the  organ  infected  and  by 
the  form  of  infection.  There  are  therefore  distinguished  according  to 
the  organ  attacked:  (1)  In  the  urinary  system,  urethritis,  urethro- 
cystitis, cystitLs,  ureteritis,  pyelitis,  as  pyelonephritis,  as  individual  or 
associate  lesions;  and  (2)  in  the  sexual  3\'stera  vulvitis,  vestibular 
adenitis,  vaginitis,  cervicitis,  endometritis,  salpingitis,  oophoritis,  and 
peritonitis  sometimes  as  individual  but  more  commonly  as  associated 
lesions.  According  to  the  form  of  infection  for  our  purposes  there  are 
two  classes,  the  nongonococcal  and  the  gonococcal,  of  which  as  sexually 
acquirer!  diseases  the  latter  is  b\'  far  the  most  common  but  among 
parturient  lesions  the  former  is  similarly'  frequent. 

Pathology  is  in  all  its  features  analogous  to  that  in  the  male  in  l>oth 
the  jtoiiococcal  and  the  nongonocix-cal  forms.  The  former  is  our  type. 
The  essence  of  the  process  is  an  invasioit  of  the  organism  with  des- 
quamation and  mo<lerate  exudation  followed  by  penetration  anti  free 
pus  formation  and  more  or  less  destrufrtion.  Later  there  is  cell  sub- 
stitution and  a  change  from  s|)ecializcd  epitheliimi  to  sciuamous  and 

I  Die  weiUiobeii  Geicldecht»org:uie,  1898,  p.  89. 
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from  squamous  epithelium  to  true  cicatrix.  The  tissues  are  the  mucosa 
in  the  primary  involvement  followed  by  the  submucosa,  the  glands  anl 
the  substance  of  the  organ  itself.  Such  lesions  are  seen  in  the  urethra, 
vulva,  vagina,  cervical  and  corporeal  endometrium,  and  oviducts  m 
the  primary  process  but  in  the  secondary  extensions  into  the  urinaiy 
system,  the  bladder,  meters  and  kidneys  and  in  the  sexual  system  the 
uterus,  ovaries  and  peritoneal  cavity  are  invaded.  The  system  at 
large  may  suffer  through  such  extension  in  either  of  these  regions  of 
the  body.  The  types  of  lesion  are  analogous  of  those  in  the  male  is 
well  as  the  tendency  to  extension  and  penetration.  The  temponiy 
lesions  are  seen  only  in  mild  cases  and  in  less  involved  regions  of  severe 
cases  and  have  the  faculty  of  advance  from  focal  points  to  general  or 
disseminate  forms.  The  permanent  lesions  know  no  precise  limit  as 
all  and  any  varieties  and  correlations  of  lesions  within  the  lining  and 
the  substance  of  the  organs  of  both  the  urinary  and  sexual  systems  are 
seen.  The  annexa  of  the  uterus  fiu-nish  the  best  illustration  as  is  noted 
by  Norris:^  "  In  the  latter  location  the  prolongation  of  symptoms  may 
be  traced  to  three  definite  causes:  reinfection,  either  autoinfection 
from  the  cervix  and  endometrium,  or  from  without,  may  occur;  or 
secondary  infection  may  result  and  the  lesions  be  actively  continued  by 
organisms  other  than  the  gonococcus;  and,  lastly,  the  scar  tissue  or 
adhesions  resulting  from  the  active  infection  may  persist  and  produce 
s\Tnptoms."  Whereas  this  quotation  conjoins  pathology  with  sjinp- 
tomatology  it  is  a  revelation  of  the  pathologic  element.  In  the  gjands 
the  ducts  may  close  and  true  retention  abscesses  with  the  parenchyma 
and  capsule  of  the  gland  destroyed,  leaving  a  true  pyogenic  membrane 
and  forming  a  typical  phlegmon.  Or  the  ducts  may  shut  and  the 
destruction  be  much  less  and  cysts  may  form.  Or  the  duct  and  gland 
may  be  profoundly  diseased  without  occlusion  and  continue  to  db* 
charge  as  a  sinus  persistently  or  intermittently.  Any  of  the  glandsmay 
be  so  affected,  for  example,  the  mucous  cr>T)ts  of  the  vulva  and  \'agina, 
the  more  complex  glands  of  the  cervix  and  endometriiun,  Skene's  glands 
in  the  lu^ethra  and  the  vestibular  glands.  All  these  details  duplicate 
the  process  in  the  male  in  homologous  regions.  The  associate4  ksions 
are,  as  in  the  male,  depreciated  tissue  and  visceral  resistance  which  a» 
locally  primary  processes  followed  by  lowered  general  resistance  often 
as  the  secondary  lesion.  Thus  pyogenic  infection  from  within  sudi** 
the  Bacillus  coli  and  Bacilhis  tuberculosis  or  from  without  sudi  asthe 
Bacillus  tuberculosis,  Streptococcus  and  Staphylococcus  pyogenes  ait 
directly  invited  and  it  is  at  least  likely  that  neoplastic  change  is  mote 
readily  developed  in  such  damaged  than  in  normal  organs.  SteriBj 
and  ectopic  gestation  are  such  common  sequels  as  to  be  almoA 
invariable. 

The  complicating  lesions  are  properly  only  those  which  uivolveorg^ 
in  less  direct  continuity  with  the  vulvovaginal  outlet.  They,  therefore, 
include  the  urinary  system  above  the  sphincter  vesicae  and  other 

*  Gonorrhea  in  Women,  1913,  p.  88. 
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miicoas  membranes,  such  as  those  of  the  mouth  and  rectum,  nose 
eje  and  finally  any  organ  of  the  general  system.  Thus  the  female 
experiences  the  same  complications  as  the  male.  Extensions  of  the 
infection  from  one  part  of  the  sexual  mucosa  to  anpther  should  be 
n^arded  as  added  in\'asion3  or  as  progress  from  part  to  part  of  the 
same  field  and  not  as  complications. 

Etioloi;, — Ktiology  recognizes  the  same  factors  as  in  the  male  in 
the  classification  of  local  and  systemic,  predisposing  and  exciting  factors 
ind  finally  bacterial  causes.  Sufficient  discussion  of  all  but  the  last  will 
be  found  in  the  corresponding  paragraphs  on  the  male.  The  bacterial 
elements  are  nongonococcal  and  gonococcal  and  in  the  nongonococcal 
Iraionaare  noted  the  same  dyscrasi^  for  the  eruptive  and  diathetic  forms, 
the  same  trauma  by  heat,  cold,  chemicals,  violent  intercourse,  unnatural 
practices  and  rape.  The  Micrococcus  catarrhalis  causes  the  catarrhal 
Iwiotis  often  grafted  on  a  cured  gonococcal  infection  or  the  damaged 
or^ris  of  miscarriage  and  chi!<ibirth.  The  specific  organisms  of  syphilis 
and  chancroid  are  discussed  hi  these  forms  of  urethritis  in  the  male  on 
rages  29  and  30.  Almost  equally  important  as  gonococcal  suppura- 
tion is  pyogenic  infection  most  commonly  arising  from  the  Strepto- 
«)cciis  and  the  Stapliyloeoccua  pyogenes  and  the  Bacillus  coli  in  pure 
•^Iture  or  association  with  each  other  or  the  gonocoecus. 

The  gonococcal  lesions  are  tlie  most  usual  and  in  sexually  acquired 
^irtions  practically  the  sole  cause.  The  gonocoecus  appears  in  pure 
•culture  or  associated  with  the  organisms  just  stated  or  with  those 
•^nmnerated  in  paragraphs  dealing  on  this  subject  on  page  22.  I*ri- 
"tarj'  infections  are  the  rule  but  often  they  are  secondary  to  other 
^nogenital  disease,  such  as  catarrhs  after  miscarriage  and  childbirth. 
Tlie  value  of  careful  laboratory  in\'estigation  as  to  the  number,  mor- 
I>holi^  and  activity  of  the  gonocoecus  is  spoken  of  under  this  title  in 
ctiologj-  in  the  male  on  pages  24  to  27. 

BacterioloK7. — The  bacteriology  of  the  gonocoecus  is  the  same  as 

detailed  for  the  male  and  rests  somewhat  on  the  number,  morphology 

and  virulence  of  the  organism  on  the  following  general  principles:    In 

*Jie  incubation  (late)  and  in  the  invasion  (early)  the  exudate  is  mucus 

a»Ki  serum  mixed  with  cpithelia,  red  blood  cells,  scattered  pus  cells 

*nd  detritiw.     The  gonococci  are  few  and  scattered  or  occasionally 

'•^we  numerous,  usually  extracellular,  floating  in  the  mucus  and  serum 

^*J&  oecasiotially  supracellular  and  still  more  rarely  intracellular.    Tlie 

distinction  between  the  last  two  is  by  focussing  and  by  detectmg  overlap 

or  overhang  of  the  organisms  beyond  the  margin  of  the  pus  or  epithelial 

f^fs.  In  the  invasion  (late)  or  in  the  establishment  (early)  the  discharge 

•^  mucopurulent  and  the  pus  cells  are  an  obvious  and  increasing  factor 

*n<J  the  gonococci  are  much  more  numerous  with  intracellular  relation 

^^^ftepieuous,  supracellular  position  common,  and  extracellular  freedom 

*'**reaaiug  or  rare.    In  the  establishment  (full)  pus  cells  predominate 

^Ver  all  other  elements,  even  masking  red  blood  cells,  epithelia  and 

*»etritus.    The  gonococci  are  more  nimierous,  as  a  rule,  but  in  com- 

l>arison  with  the  redundance  of  pus  cells  they  may  appear  less  nunierous 
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than  in  other  stages.  In  the  termination,  according  to  Guiteras/  the 
pus  cells  progressively  decrease  and  degenerate,  showing  fat  globules. 
The  gonococci  are  few  and  hard  to  find  and  desquamation  of  epithelia 
continues.  The  activity  of  pus  formation  and  the  persistence  of  gono- 
cocci are  closelv  related  so  that  the  former  is  an  index  of  the  latter  and 
of  infectiousness. 

In  the  chronic  or  shred  stage  a  variety  of  conditions  appear.  Pus, 
epithelium  and  detritus  with  extracellular  and  intracellular  gonococci 
mark  active  shreds.  Mucus,  epithelia  and  detritus  with  few  or  no 
gonococci  indicate  more  nearly  cured  cases.  It  is  in  this  p)eriod  that 
inversion  forms  of  the  gonococcus  appear  and  other  organisms  such  as 
the  Microc^occus  catarrhalis  are  in  evidence  prolonging  the  discharge. 
It  is,  therefore,  in  this  stage  perhaps  more  than  in  any  other  that 
culture  of  the  spt»cimen  must  be  made  by  a  skilled  laboratorj^  expert 
for  final  conclusions. 

The  clinical  svTuptoms  and  course  progress  pari  jxissu  with  the 
number  and  virulence  of  the  infecting  organisms  in  gonococcal  as  in 
other  disease.  I'nfortunately.  bacteriolog\'^  on  account  of  technical 
difficulties  of  prompt  distinction  between  the  various  strains  of  the 
gonococcus  cannot  foretell  mild  from  severe  cases.  Clinical  evidence 
outweighs  all  other  evidence,  but  the  microscope  on  the  foregoing 
principles  is  of  great  value  when  they  are  applied  to  a  large  nimiber  of 
smears  taken  at  the  same  time,  because  the  condition  of  one  smear  may 
be  peculiar  to  that  smear  and  not  an  index  of  the  number  of  germs  and 
pus  cells  and  other  exudate  in  the  case  per  se. 

Pathology. — Patholog\'  in  its  general  features  duplicates  that  found 
in  the  male;  but  the  pathological  varieties  diflFer  in  children  and  adults. 
In  the  child  there  are  severe  mucosal  lesions  with  somewhat  less  organic 
and  peritoneal  change  because  the  organs  are  undeveloped;  but  in 
adults  all  the  organs  may  be  profoundly  affected  and  the  peritoneum 
included  in  the  process.  Infantile  uterus  is  assumed  to  be,  in  many 
cases,  the  outcome  of  infantile  gonococcal  disease  through  atrophy  of 
the  endometrium  and  metrium. 

The  primary  casi^s  are  those  of  initial  infection  without  any  ante- 
cedent or  causal  condition  and  the  secondary  cases  are  the  relapses  of 
previous  gonococcal  disease  or  new  infections  of  other  lesions,  such  as 
the  damage  of  childbirth.  The  essence  and  stages  are  those  seen  in 
the  male  and  include:  (1)  inoculation,  which  except  for  the  presence 
of  the  gonococcus  and  its  colonization  is  without  lesions;  (2)  hicubation, 
which  shows  the  growth  of  the  organisms,  the  earliest  degree  of  des- 
quamation and  a  mucous  serous  or  mucoserous  exudate;  (3)  establish- 
ment, which  is  desquamation  in  full  development,  purulent  or  blood 
discharge,  and  infiltration  of  small  round  cells  and  white  blood  cells, 
and  (4)  termination,  which  is  slow  subsidence  of  the  other  processes, 
effort  at  repair  but  often  with  replacement  of  specialized  epithelium 
with  squamous  cells  or  substitution  of  squamous  epithelium  with  tnie 

1  Urologjr',  1912,  ii,  358. 
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tissue.  Chronic  local  catarrhal  inflammation  often  persists  as  a 
sequel. 

The  tissues  and  organs  involved  are  regularly  the  mucous  membrane 
of  any  part  of  the  urinogenital  tract  from  which  the  disease  by  pene- 
tration may  involve  the  substance  of  the  organs  themselves  as  is  seen 
in  the  extension  of  endometritis  to  metritis  and  of  cystitis  to  pan- 
^^tb  and  of  pyelitis  to  pyelonephritis  or  renal  abscess.  The  temporary 
lesions  are  such  as  affect  the  surface  of  the  mucosa  alone  as  in  mild 
esses  or  in  less  involved  zones  of  severe  cases,  while  the  permanent 
lesions  represent  penetration  of  the  disease  and  destruction  more  or  less 
profound  and  widely  distributed.  The  associated  lesions  are  the  same 
process  located  in  other  organs  of  the  same  system,  as  the  vagina  and 
litems  in  the  sexual  organs  or  as  the  urethra  and  bladder  in  the  urinary 
viscera.  They  may  also  be  the  same  lesion  in  adjoining  organs  of  the 
two  systems  as  the  invariable  occurrence  of  vulvovaginitb  and  ureth- 
ritis. The  complicating  lesions  are  the  disease  in  extragenital  systems, 
such  as  the  mucosa  of  the  eye,  rectiun,  respiratory  system  and,  in  the 
body  at  large,  as  in  arthritis.  Details  of  the  pathology  are  briefly 
mentioned  imder  each  organ. 

Symptomatology. — Symptoms  in  general  characters  are  like  those  in 
the  male.  In  children  they  are  chiefly  objective  through  the  absence 
of  descriptive  power  other  than  that  of  pain.  In  the  primary  cases  one 
is  dealing  with  initial  and  inmiediate  infection  and  its  syndrome;  but 
in  the  secondary  cases  almost  any  antecedent  condition  may  mask  the 
onset,  establishment  and  course  of  the  disease.  As  in  any  other  disease, 
the  forms  are  hyperacute,  which  is  rare,  acute,  which  is  the  average 
ease,  subacute,  which  is  the  declining  period  and  chronic,  which  marks 
a  protracted  or  a  incomplete  termination  and  the  periods  are  those  of 
invasion,  establishment  and  termination.  In  the  average  case  the  sys- 
tems involved  are  the  sexual  system  in  part  or  whole  and  the  urinary 
system  as  to  the  urethra  in  all  cases  and  the  upper  tract  in  complicated 
cases,  which  may  otherwise  add  any  remote  mucous  tract  or  organ  of 
the  body. 

The  clinical  features  of  the  disease  will  be  considered  as  they  appear 
in  each  organ  of  the  sexual  and  the  urinary  systems. 

I.  Urinary  System. 

URETHRITIS. 

▼arieties. — ^Varieties,  as  in  the  male,  are  nongonococcal  and  gono- 
^occsl,  of  which  the  former  is  far  less  common  and  important  than 
the  latter,  which  is  almost  the  uniform  rule  in  disease  sexually 
tcquired. 

JNTonffonococeal  nrefhritis. — Nongonococcal  urethritis  is  much  less 

obvious  in  the  female  than  in  the  male  on  account  of  the  short  urethra 

nd  wide  open  vulva.    The  varieties  are  the  eruptive  and  diathetic, 

''hich  are  very  uncommon,  while  the  catarrhal,  traumatic,  syphilitic^ 

34 
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Fia.  123. — Female  urethrR  from  above.  The  anterior  or  upper  wall  of  the  urI 
and  bladder  have  been  removed  and  the  muooBa  extended.  I,  bladder;  1'  neck  of  bisik 
5.  urethra,  with  longitudiiial  folds  sod  glandular  outlets;  S.  crest  of  the  urpthia; 
urethral  muBCularia ;  S,  extemal  sphincter;  6.  urinary  meatus;  7.  vagiD&l  tubode 
vagina;  9,  labia  minora;  10,  clitoris;  11,  prepuce  of  clitoris.     (Testut.') 


F:o.  124.— Acute  venereal  ulcer  or  chancroid  of  the  vulva.  SmesLT  from  Ihe  [ 
Methylcne-blue  stain.  (800  diameters.)  In  the  Geld  are  shown  numerous  chaiacteii 
straight  or  sliRhtly  curved,  long,  rather  thick  bacilli  with  almost  square  ends.  A*  a  r 
they  occur  ^ngly  but  occasionally  in  short  chains  and  mootly  extracellular  altboi 
exceptionally  intracellular.     (LipachOti.*) 


Gonococcal  Chronic  Ureih t'liis  in  ilie  Female.     (Lipschuiz.') 

mt-nclers'.     In  Ihe   field  are  'ieve™]  [jolyniic'lenr  leiikocytea   rilled  wilh  typienl 


ithoin   areal  influence  on  Ihe  gonoi^cit-ci. 

'  line tcriulo)d seller  Gruiidris?  unci  Atlua  dcr  GcsulJoclitakraiiklK'ili'ii.   1913. 
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chancroidal  and  suppurative  differ  in  no  material  degree  from  those  of 
the  male  except  in  the  factor  that  the  urethra  in  woman  b  the  homo- 
logue  of  the  posterior  portion  in  the  male  and  that,  therefore,  irritation 
of  the  bladder  b  often  an  early  symptom.   The  causes  also  do  not  differ 
in  the  two  sexes.    In  clinical  features  these  forms  are  more  or  less  like 
ver\'  mild  degrees  of  gonococcal  invasion,  which  is  taken  as  the  type. 
Fuller  details  are  given  in  the  sections  of  this  work  dealing  with  the 
male.    Suppurative  nongonococcal  lu-ethritis  may  equal  the  gonococcal 
in  severity,  course,  termination  and  complications  and  is  then  dis- 
tinguished from  it  only  bacteriologically. 

GoBOCOCcal  Urefhritis. — ^Varieties. — The  varieties  are  acute,  subacute 
and  chronic  and  the  etiology  is  regularly  the  gonococcus  in  pure  or 
mixed  culture.  The  gross  pathologj'  during  the  acute  period  is  that  of 
a  severe  suppurative  inflammation  of  the  mucosa  with  unmistakable 
desquamation,  penetration  and  infiltration.  It  shows  as  gross  lesions 
a  meatus  with  redness,  edema,  bogginess,  tenderness  and  thickening, 
followed  by  glandular  disease  as  in  Skene's  glands  and  in  abundant 
generalized  highly  infectious  purulent  exudate.  During  the  subacute 
or  declining  state  infiltration  of  the  mucosa  and  less  discharge  are  the 
features.  These  may  all  be  temporary'  lesions  and  recovery  from  them 
complete;  but  in  the  chronic  stage  almost  any  permanent  lesion  may 
appear,  such  as  persistent,  suppurative  or  catarrhal  inflammation,  obsti- 
nate abscess  or  sinus  and  even  cicatrix  infiltration,  dr>'ness  and  glandu- 
lar destruction,  exactly  as  in  the  male.  The  microscopic  lesions  are 
congestion,  hyperemia,  desquamation  and  purulence  as  the  temporary 
sigrns  and  cellular  substitution,  scar  tissue  formation,  abscess  and  sinus 
as  the  permanent  result,  as  further  detailed  in  the  section  on  the  male 
on  page  32. 

Symptoms. — The  urethra  is.  if  not  primarily,  always  secondarily, 

invaded  by  the  gonococcus,  which  marks  the  significance  of  lu-ethritis 

as  great.    The  relation  of  the  meatus  to  the  introitus  of  the  vagina 

makes  infection  through  intercourse  almost  certain  to  reach  the  urethra 

combined  with  the  mild  trauma  of  coitus.  The  meatus  urinarius  consists 

of  a  folded  dimple  in  the  nonparous  woman  closed  by  two  prominent 

labia  but  in  the  parous  female  this  outlet  gapes  exactly  as  the  vulva 

does.    The  disease  may  be  ascending  from  its  urethrovulvar  focus  or 

descending  from  the  cervix  and  vagina.    The  s>Tnptoms  are  therefore 

often  masked  by  accompanying  acute  or  chronic  vulvovaginitis  and 

var>''  with  acute  and  chronic  forms  and  may  be  classified  as  local  and 

systemic,  subjective  and  objective. 

The  subjective  local  acute  symptoms  are  sensory  and  functional. 
The  invasion  b  marked  by  discomfort  and  tickling  followed  by  a  watery, 
then  a  mucous  moisture  and  by  slight  frequency  of  urination.  The 
establishment  changes  the  sensations  to  positive  pain  and  burning  of 
urination  and  still  greater  pain  when  the  glandules  are  involved  and 
modifies  the  discharge  to  active  purulence  and  sometimes  slight  hemor- 
rhage. Rupture  of  glandular  abscesses  adds  more  pus.  In  more  severe 
cases  pollakiuria  and  tenesmus  appear  exactly  as  in  the  male. 
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The  subjective  and  objective  systemic  acute  symptoms  are  eitlicr 
absent  or  there  are  chill  and  fever  and  other  signs  of  acute  pus  process. 

The  objective  local  acute  symptoms  are  circulatory  change,  disciuuip^ 
prominence,  eversion,  infiltration  and  glandular  enlargement  of  die 
mucosa.    In  the  invasion  the  hyperemia  is  evident  and  progresses  aoj 
the  discharge  is  scanty  mucus  or  serum.    Thickening  of  the  caiulii 
absent  and  glandular  infection  doubtful.    In  the  establishment  whes 
the  pain  and  frequency  are  great,  redness,  prominence,  eversion  aai 
infiltration  of  the  mucosa  appear.   The  discharge  is  abundant,  puntient 
and  even  hemorrhagic  and  easily  expressed  by  stripping  with  one,  or 
better,  two  fingers.  Skene's  glands  show  as  reddened  points,  disdiarging 
droplets  of  pus,  and  other  glands  of  the  urethra  are  like  hardened  spate 
whose  contents  evacuate  on  pressure.    The  whole  canal  is  infiltrated 
and  edematous  and  the  glands  being  most  numerous  along  the  floor 
lead  to  suburethral  abscesses  as  described  by  Hey,^  in  1805.  Ik 
paraurethral  glands,  when  present,  may  also   become  involved  aol 
discharge  either  into  the  urethra,  upon  the  vestibule  or  into  the  vagina^ 
Gonococci  are  abundant  in  the  discharge  in  all  these  stages  on  smMrj 
and  culture  test  and  often  urinalysis,  but  in  the  female  the  multiple: 
glass  tests  of  the  urine  cannot  be  applied.    In  the  termination,  the  mw i 
cases  subside  and  go  on  to  cure  without  sequels  or  complications,  but  the  | 
average  and  the  severe  cases  show  a  slow,  irregular  subsidence  due  tD 
glandular  disease  and  discharge  which  may  be  accompanied  more  or  I 
less  with  urinary  frequency,  ardor  and  tenesmus  as  the  glands  relapee 
in  their  disease.    Still  other  cases  become  truly  chronic  almost  exactif  | 
as  in  the  male. 

Chronic  urethritis  shows  few  subjective  s>Tnptoms  but  occasionaHf 
there  is  urinary  disturbance  or  urethral  discomfort  through  thelightinf 
up  of  glandular  infection.  Objective  signs  are  much  more  important, 
because  pressure  on  the  glands  reveals  shotlike  masses  which  exude  i 
drop  of  pus  usually  containing  the  gonococcus.  infiltration  and  strictarc 
of  the  mucosa,  and  sinuses  and  fistulse  of  minute  abscesses,  whidih*^ 
discharged  into  the  vagina  or  vestibule  instead  of  into  the  urethrt* 
The  tendency  of  the  urethral  mucosa  to  have  persistent  catarrhal  of 
suppurative  discharge  even  after  the  gonococcus  has  disappeared  is  ^^ 
common  in  woman  as  in  man. 

Diagnosis. — ^The  recognition  of  gonococcal  acute  urethritis  in  ll* 
female  is  usually  easy  and  rests  on  the  four  factors  emphasized  throuF 
out  this  work.  In  the  history  are  the  elements  of  illicit  intercourse (* 
of  "weakness"  soon  after  marriage  introducing  the  typical  synix^ 
of  infection.  Or  later  in  wedlock  the  husband  may  be  known  to  hate 
been  diseased.  Most  significant  is  the  record  of  vulvovaginids,  a5 
urethritis  rarely  occurs  alone.  The  symptoms  are  those  of  modente 
or  severe  urinary  disturbance,  pain,  frequency,  tenesmus,  occasionally 
bleeding,  together  with  those  of  the  antecedent  or  concomitant  vulvo- 
vaginitis.   The  physical  examination  verifies  the  presence  of  pus  and 

*  Practical  Observations  iu  Surgery,  PhUadelphia,  1805,  p.  304. 


other  signs  of  inflanunation,  and  the  laboratory  findings  are  the  most 
important.  It  is  usual  for  acute  urethritis  to  de^'elop  abundant  pus 
IB  which  the  gonococcus  is  rare  in  the  early  invasion  but  very  common 
ind  numerous  in  the  establishment  and  again  decreases  in  the  tenni- 
nstion  unless  glandules  have  become  in^■aded.  Evacuation  of  these 
ile\tlops  a  drop  of  pus  invariably  containing  the  gonococcus  or  its 
allies.  On  the  other  hand  chronic  urethritis  requires  careful  stripping 
1^  the  urethra  best  with  two  fingers  in  the  vagina  and  the  evacuation 
of  Skene's  glands  with  the  hairpin  method,  Fistulie  and  sinuses  are 
iikwise  treated.  The  urethroscope  studies  and  localizes  such  lesions 
in ihe  canal  and  Garceau'  meatoscope  is  of  aid. 

In  all  cases  a  single  negative  determination  cannot  be  trusted  but 
must  be  consistently  supported  by  a  series  of  negative  reports.  Smear 
and  culture  are  mutually  corroborative  and  the  gonococcal  comple- 
niMit  fixation  test  is  reserved  for  the  complicate<i  examples.  In  the 
Ircatment  the  value  of  antjgonococcal  measures  aids  in  the  proof. 
I'liring  the  treatment  specimens  of  final  character  are  often  obtained. 
Trettme&t. — I'rethritis  in  the  female  is  ^'ery  rarely  indeed  the  sole 
iuteclion.  The  eyes  come  first  in  prophylaxis  in  the  ordinary  cleanli- 
Dpss  of  tlie  fingers  and  the  proper  burnuig  of  dressings.  Extension  from 
ibe  urethra  to  the  bladder  is  pre\'ented  by  urinary  antiseptics,  such  as 
iwic  acid,  salol,  hexametliylenamin  and  benzoate  of  soda.  The  vulva, 
vagina  and  cervix,  if  normal,  are  carefully  protected  during  the  local 
tTfatment  of  the  urethra.  Coitus  is,  of  course,  forbidden.  Abortive 
f«itment,  as  in  the  male,  rests  on  immediate  bacteriologic  diagnosis 
s'mI  the  applications  and  instillations  of  the  same  germicides.  The 
simple  dmracter  of  the  symptoms  attracts  so  little  attention  that 
tliese  measures  can  rarely  be  applied. 

Knumeratinn  of  details  of  management  is  contained  in  Chapter  IX 
on  General  Principles  of  Treatment  on  jwge  4S3. 

Curatine  Treatment. — The  acute  period  rapidly  passes  into  the  chronic 
W"i,  as  in  the  male,  attacks  of  atteimated  strains  of  the  gonococcus 
i>a.v  recover  with  little  attention. 

The  physical  measures  begin  with  hydrotherapy  and  chiefly  with  very 
"M  sitting  baths,  as  detailed  in  the  male,  to  decongest,  soothe,  and 
dwTease  the  pain,  frequency  and  irritation.  Douches  applied  with  the 
Iwtient  on  a  l>ed-pan  and  a  pitcherful  of  hot  solvents  of  pus  are  usefid. 
^onnttl  salt  solution  or  sterile  water  is  the  best  and  these  are  followed 
»y  hot  weak  antiseptic  solutions  and  a  dressing  to  protect  the  vulva. 
TV  dressing  for  the  discharge,  as  in  the  male,  should  not  bottle  up  the 
fflidate,  which  should  hav-e  free  outlet.  Infection  of  the  annexa  of  the 
uittlira  is  a\'oided  through  frequent  changing.  As  in  the  male,  the 
W'ity  of  the  urethra  should  be  left  alone  until  the  declining  period  is 
*fll  established.  This  obviates  unexpected  increase  in  the  se\'erity  of 
^JTOptoms  and  the  extension  and  penetration  of  the  gonococci.  As  in 
'he  male,  foreign  bodies  in  the  urethra  are  not  advised,  such  as  gauze 


'  Surg..  GyiifC.  and  Obal..  Jaiii. 
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or  cotton  and  medicated  bougies.   Their  irritation  is  greater  than  their 
medication  and  the  reaction  exceeds  the  benefit. 

The  medicinal  treatment  of  the  acute  period  follows  the  rule  m  the 
opposite  sex.  The  local  measures  leave  the  urethral  cavity  itself  alooe 
until  the  severe  s>Tnptoms  subside,  as  in  the  male.  Irrigation  in  the 
method  employed  in  men  is  not  easily  possible  on  account  of  the  short 
canal  and  the  proximity  of  the  bladder,  although  the  Valentine-Janet 
method  offers  special  nozzles  for  this  purpose.  It  is  better  to  inject 
small  quantities  of  the  antiseptics  with  a  small  cone-pomt  urethni 
syringe  or  a  medicine  dropper,  followed  later  by  instillations.  TTie 
solutions,  frequency  and  other  data  are  the  same  as  in  men.  Above 
all,  the  patient  always  urinates  first  to  wash  out  as  much  pus  as  possible. 
The  best  fluid  of  all  is  nitrate  of  silver  properly  graduated  so  as  not  to 
cause  irritation  or  reaction.  Argyrol  3  to  20  per  cent,  or  protargoll to 
5  per  cent,  and  potassium  permanganate  1  to  8000  to  1  to  3000  we 
excellent.  The  weaker  strengths,  greater  frequency  and  injectko 
method  avail  for  the  earlier  periods,  while  greater  concentratioD, 
longer  inter\'als  and  instillations  are  for  the  subacute  and  dironic 
periods.  The  medicine  dropper,  small  male  urethral  hand  syringe  and 
the  soft-rubber  catheter  with  Janet-Frank  s>Tinge  or  with  the  Haycka 
instillating  syringe  are  all  available.  The  retention  of  urine  after 
each  treatment  for  several  hours  permits  penetration  of  the  appli- 
cation. 

The  systemic  medication  comprises  the  urinary  diluents,  antiseptics 
and  balsams,  resins  and  oleoresins.  The  selection,  combination  and 
prescription  correspond  with  those  in  the  male. 

In  the  chronic  stage  the  progress  is  slow,  the  course  long  and  the 
condition  due  to  early  faulty  or  overactive  treatment.  Prophylaxis 
considers  the  patient  herself  and  her  neighbors.  Her  suffering  is  so 
slight  that,  like  men,  women  neglect  the  condition  and  full  cooperation 
is  difficult  to  obtain.  Thus  frequent  infections  in  wedlock  and  m 
prostitution  occur.  The  local  measures  are  as  follows:  The  amount 
of  pus  may  be  very  little  and  arise  in  a  generalized,  localized  w  dis- 
seminate folliculitis.  Infection  of  Skene's  glands  is  common  and 
usually  bilateral.  The  best  diagnostic  step  is  to  support  the  urethri 
with  two  fingers  in  the  vagina,  close  together,  with  the  urethra  in  the 
interval  between  them  and  steadied  from  rolling  out  of  reach.  A 
sterilized  hairpin  is  used  to  express  the  contents  of  first  one  gland  and 
then  the  other.  This  disease  is  cured  by  instillation,  incision  ^ 
excision.  With  a  hj^xxiennic  syringe  and  blunted  needle,  nitrate  » 
silver  is  instilled  in  strength  of  2  to  10  per  cent,  or  more,  protargol  3  to 
5  per  cent.,  argjTol  10  to  20  per  cent.,  chromic  acid  2  to  10  per  cent 
The  systemic  administration  continues  to  modify  those  of  tibe  acute 
stages  seen  in  the  male.  They  preserve  the  urine  in  non-irritating 
condition,  stimulate  the  mucosa  and  maintain  proper  diet  and  habit. 

The  surgical  measures  are  chiefly  operative,  as  the  non-operative 
measures  are  included  under  local  treatment.  Skene's  glands  and 
stricture  are  the  chief  fields.    Skene's  glands  may  be  excised  exactly 
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ke  the  vulvovaginal  glands,  but  incbion  b  better.  Skene's^  technic 
I  as  follows:  A  probe  b  pressed  to  the  bottom  of  the  gland  and  a  free 
acbion  b  made  along  the  floor  of  the  urethra  from  the  vestibule.  The 
avity  and  substance  of  the  gland  are  then  destroyed  with  the  actual 
lautery.  A  similar  procedure  may  be  followed  from  within  the  urethra 
by  retracting  the  meatus  with  the  wire,  the  Skene-Folsom  meatoscope, 
with  hairpins  bent  to  a  right  angle  and  grasped  in  artery  clamps  after 
the  method  of  Hunner*  or  with  an  Outerbridge  intrauterine  pessary  as 
preferred  by  Taussig.' 

Aftertreaiment. — In  both  sexes  afflicted  with  gonococcal  urethritb 
the  immediate  aftertreatment  is  continuation  of  good  habits  in  diet, 
irink  and  sexual  relations.  The  patient  should  be  kept  under  close 
tjbacrvation  against  reinfection  and  relapse.  The  remote  aftercare  is 
th(m>ugh  and  repeated  bacteriologic  examination  in  the  quiescent 
ud  stimulated  conditions  until  a  negative  result  is  consistently  main- 
timed.    Only  then  may  family  life  be  resumed. 

Cure. — It  b  essential  for  the  patient  that  the  cure  be  absolute,  both 
pftthdogically  and  symptomatically.  It  is  necessary'  for  husband  and 
immunity  that  the  cure  be  bacteriologically  perfect,  in  other  words 
bd  social  side  of  the  matter  b  as  important  in  the  female  as  in  the  male, 
tie  gonococcal  complement  fixation  test  b  rarely  positive  in  urethritb. 
t  must  be  made  negative. 

II.  Sexual  System. 

■ 

GONOCOCCAL  VULVITIS. 

Significanee. — Significance  is  its  common  and  primary  occurrence 
hrough  direct  contact  and  with  the  penis  and  less  common  by  descend- 
Qg  infection  from  cervix  and  vagina. 

Viiieties. — ^The  varieties  are  acute,  subacute  and  chronic  and  the 
^ococcus  of  Neisser  b  the  etiology  in  pure  or  mixed  culture.  The 
5ro8s  pathology  modifies  with  the  acute,  declining  and  chronic  period 
ind  follows  the  general  character  of  suppurative  dermatitis  with  such 
temporary  lesions  in  the  mild  cases  as  congestion,  desquamation  and 
discharge  laden  with  the  gonococcus.  The  deeper  inflammation 
Produces  ulceration  and  crusts  with  less  general  exudate  and  fewer 
organisms  and  the  permanent  lesions  pass  into  chronic  dermatitis 
Uid  condylomata  acuminata.  FoUiculitb  of  the  hair  on  the  skin  sur- 
face is  common.  The  associated  lesions  are  those  in  the  urethra, 
yBffnsL,  cervix  and  vulvovaginal  glands.  The  minute  pathology  shows 
the  conmion  features  of  hyperemia,  diapedesis,  exfoliation,  pus-for- 
oation  which  may  be  increased  to  ulcers,  scabs  and  papillomata. 

Symptoms. — Symptoms  are  acute  and  chronic,  local  and  systemic, 
ibjective  and  objective. 

1  Treatise  of  the  Diseases  of  Womeu,  1889,  p.  886. 

•  In  Kelly  and  Noble,  Gynecology  and  Abdominal  Surgery,  1907,  i,  451. 

'  Jour.  Missouri  State  Med.  Assn.,  November,  1912,  p.  137. 
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Acute  vulvitis  fulfils  the  type  of  dermatitis  with  folliculitis  d  tbe 
hair  modified  by  the  coexisting  urethritis,  vaginitis  and  vestibuhc 
adenitis.  The  circulatory  signs  are  congestion,  hyperemia,  edema  and 
infiltration;  the  sensory  signs  are  discomfort  and  pain,  and  the  fas^ 
tional  disturbances  are  frequency  of  urination  (more  apt  to  be  due  to 
the  urethritis)  and  discharge.    Gonococci  are  usually  abundant 

The  subjective  and  objective  systemic  symptoms  may  be  sligjit  a 
absent  but  in  the  average  case  are  those  of  septic  process— diill  or 
chilliness,  fever,  prostration  and  the  like.  The  subjective  local  symp- 
toms are  sensory  and  functional  and  during  the  invasion  are  discom- 
fort increasing  to  pain  and  a  discharge  which  is  first  mucous  and 
scanty,  then  with  establishment  copious  and  purulent,  especially  bm 
the  inner  surface  of  the  viJva. 

The  objective  local  symptoms  are  hyperemia,  edema  and  irritation 
about  the  labia,  fourdiette,  hymen  or  its  remnants,  marking  the 
invasion.  Tenderness  and  discharge  then  appear,  at  first  scanty  and 
mucous,  then  purulent  and,  still  later,  folliculitis  of  the  skin  surface. 
Establishment  reveals  edema,  infiltration,  free  pus,  crusts  and  uloen, 
fissures  and  cracks.  The  termination  offers  subsidence  of  circulatory 
and  then  sensory  disturbance,  iu*ination  becomes  normal,  diadiaip 
decreases  and  in  the  cleanly  crusts  never  appear  or  disappear  under 
proper  toilet.  Neglected  csfses  continue  to  have  eczema,  adenitis  and 
condylomata,  and  many  develop  typically  chronic  relapsing  lesion. 

Chronic  vulvitis  is  characterized  chiefly  by  persistent  and  relapsing 
dermatitis  and  eczema  with  frequent  follicular  abscesses  of  the  hairy 
surface.  These  conditions  are  not  often  seen  in  cleanly  patients  but  are 
common  in  outpatient  department  subjects. 

Diagnosis. — ^The  elements  of  the  acute  and  chronic  lesions  vary. 
•  The  acute  vulvitis  is  very  easily  recognized  from  the  congestion, 
infiltration  and  discharge  and  accompanying  gonococcal  iofections  b 
the  urethra  and  other  sexual  organs.  The  gonococcus  is  often  obtained 
from  the  folds  of  the  vulva  and  the  contents  of  glands  after  expression. 
The  hair  follicles  will  sometimes  yield  specimens. 

Chronic  vulvitis  is  also  easily  diagnosed  from  the  relapses  of  de^ 
matitis,  folliculitis,  crusts  and  fissures  and  the  recovery  of  the  gono- 
coccus in  other  foci  and  lesions  of  the  disease. 

In  all  cases  smear  and  culture  should  be  made  and  in  the  severe  cases» 
especially  with  other  complications,  the  blood  test  is  warranted.  A 
single  negative  report  must  be  rendered  final  by  securing  a  consistent 
series  of  negative  reports.   • 

Treatment. — Examinations  for  lesions  above  the  vulva  arc  the  fin* 
step  in  prophylaxis  because  their  discharge  is  usually  the  source  of  the 
vulvitis.  Hot,  long  antiseptic  douches  taken  in  bed  lying  down,  sudii* 
potassium  permanganate  or  bichlorid  of  mercxuy  1  in  5000,  followed 
by  a  light  tampon,  will  keep  the  vulva  free  of  discharge  from  the 
vagina  and  uterus,  as  examples.    The  eyes  demand  special  attention 
because  the  scratching,  rubbing  and  dressing  of  the  viilva  due  to  the 
itching  and  the  discharge  infect  the  hands.    There  must  be  no  inter- 


toiirse  at  all,  or  at  any  rate  during  the  acute  stages,  and  until  the  dis- 
(Wge  is  reduced  to  very  little.  If  coitus  cannot  be  prevented,  then  full 
precautions  must  be  followed  by  both  the  male  and  the  female.  Care 
of  tile  bed  and  personal  clothing  is  important  and  stains  should  be 
soaked  in  the  solvents  and  not  coagulants  of  pus,  followed  by  soak- 
ing in  antiseptic  solution  and  then  by  boiling  and  laundering.  Thus 
Ditdiate  infection  is  avoided.  The  aborti\'e  treatment  is  similar  to  that 
ilwiTibed  in  this  subject  in  the  male  on  jiage  47.  The  best  means  is 
lainting  the  parts  several  times  a  day  with  silver  nitrate  solution  so 
mild  aa  not  to  damage  the  surface  and  thus  invite  rapid  ejctension  and 
ilfep  penetration.  One  per  cent,  is  probably  sufficient  if  thoroughly 
and  frequently  applied.  Mild,  moist  antiseptic  dressings  are  helpful. 
Particular  notice  is  given  to  management  in  Chapter  IX  on  General 
Principles  of  Treatment  on  page  4S3, 

The  phj'sical  measures  are  chiefly  hydrotherapeutic.    Douches  and 

irrigations  come  first.     They  should  be  taken  in  bed  on  a  pan.     A 

pitcherful  of  hot  solution  is  poured  on  while  tlie  labia  are  separated  and 

cleansing  douches  of  normal  salt  solution  followed  by  gentle  mopping 

of  the  surfaces  until  free  of  visible  pus;  then  come  the  medicated 

douches.     These  may  contain  almost  any  antiseptic  according  to 

personal  obser\-ation,  such  as:  bichlorid  of  mercurj'  1  in  10,000  to  5000, 

potassium  permanganate  1  in  8000  to  2000,  carbolic  acid  2  to  5  in  100, 

sutipjTin  3  to  5  in  100.    The  best  of  all  is  nitrate  of  silver  in  nonirritat- 

iHg  Strength,  which  for  the  normal  and  modified  skin  of  the  vulva 

would  be  1  in  500  to  250,  as  a  douche  and  much  stronger  as  a  light  appli- 

<sliou.   The  newer  silver  salts,  such  as  argjTol  10  to  20  per  cent.,  and 

protargol  5  to  10  per  cent.,  are  of  value.    Excess  of  fluid  on  the  parts 

had  brat  be  mopped  dry  after  the  douches.    Attention  to  the  vagina  is 

part  of  this  treatment.    Hot  sitting  baths  and  body  baths  are  not  only 

deanly  but  reduce  the  congestion  and  pain.    The  parts  should  be  care- 

'^iy  dried  after  such  baths  to  avoid  eczema  of  the  already-invaded 

akin. 

The  medicinal  measures  in  the  acute  stages  are  primarily  those  of 

'  tue  gonococcal  acute  infection.    By  systemic  administration,  sedatives 

'^'^y  be  given  for  the  itching  and  pain  and  urinary  diluents  and  anti- 

*Ptics  for  the  ardor  and  irritation.    Serumtherapy  is  of  no  value  except 

■^  Indirect  benefit  may  arise  through  its  influence  on  the  disease  as  a 

i^'iole  and  even  this  result  does  not  come  in  the  acute  period.    By  local 

•Pplication  lead  and  opium  wash  and  mild  astringents,  such  as  lead- 

J^ter  mixed  with  alum,  will  reduce  the  discomfort,  edema  and  exudate. 

;The  douches  and  irrigations  have  been  described  under  hydrotherapy 

**>  the  preceding  paragraph,  because  their  heat  is  almost  as  important 

*s  their  antiseptics. 

In  the  chronic  stage  tlie  systemic  treatment  is  that  of  the  gonococcal 
infection  as  described  for  the  male  on  page  274,  and  the  local  appli- 
cations become  the  stronger  astringents  and  even  the  mild  caustics  for 
the  excoriations,  erosions  and  ulcers.  Folliculitis  requires  pulling  the 
hiiirout  and  touching  the  pockets  with  tincture  of  iodin.    Itchii 
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benefited  by  the  standard  antipruritics,  such  as  carbolic  salve  2  to  5 
per  cent.,  or  antipyrin  salve  2  to  5  per  cent.  Dusting  p)owders  of  miU 
antiseptic,  protective  and  drying  powder  are  good.  Thymoliodid,  bb- 
muth  subgallate,  zinc  oxid  and  boric  acid  are  usually  and  variously 
combined  for  this  purpose.  The  moisture  must  not  be  allowed  to  cake 
the  powder  upon  the  parts.  If  the  skin  is  dry,  then  softening  aod 
stimulating  ointments  are  good,  such  as  zinc  oxid  ointment  mixed  with 
2,  5  or  10  per  cent,  of  ichthyol. 

The  surgical  measures  are  nonoperative  and  operative.  In  the 
former  group  belong  the  dressings  between  the  labia,  of  cotton  or  gauie 
but  not  such  as  to  check  back  the  vaginal  discharge.  They  must  Mt 
irritate  the  surfaces  in  the  acute  stage  and  in  the  chronic  period  they 
likewise  absorb  the  pus  and  promote  cleanliness.  Frequent  dianges 
and  burning  of  the  dressings  are  essential.  Other  nonoperative  me«iB 
are  already  mentioned  under  Gonococcal  Acute  Urethritis  on  page  531 
Strictly  speaking  there  is  no  operative  work  except  the  curetting  of 
deep  ulcers  and  the  incision  and  cauterization  of  the  larger  follicles. 

Aftertreatment. — Relapses  due  to  discharges  from  above  should  be 
prevented  in  the  immediate  aftertreatment  and  full  freedom  of  the 
skin  from  foci  of  infection  in  the  follicles  is  the  remote  aftercare 

Cure. — In  the  three  senses  of  pathologic,  bacteriologic  and  symptonh 
atic  relief  vulvitis  is  always  cured.    It  rarely  affects  the  blood  test  at  sD. 

GONOCOCCAL  VAGINITIS. 

Significance. — As  the  vagina  is  essentially  the  organ  of  copulation 
it  is  invariably  infected  primarily  if  penetration  has  been  complete,  tat 
secondarily  if  the  act  has  been  incomplete  and  the  urethra  and  vulva 
suffer  first. 

Varieties. — ^The  varieties  are  nongonococcal  and  gonococcal,  acute 
and  chronic,  complicated  and  uncomplicated.  The  nongonococcal 
varieties  have  the  same  causes,  course,  pathology,  symptoms,  termi- 
nation, diagnosis  and  treatment  as  the  analogous  infections  in  other 
parts  of  the  urinogenital  tract  and  closely  imitate  the  gonococcal  which, 
according  to  the  rule  of  this  work,  is  taken  as  the  type. 

Pathology. — ^The  pathology  is  in  a  degree  determined  macroscopicaBy 
by  the  age  of  the  victim  and  the  period  of  the  disease.    In  sexual  fife 
the  lining  of  the  vagina  is  squamous  epithelium  and  closely  analogous 
to  the  skin  and  much  more  resistant  than  in  the  early  and  late  periods 
of  life,  hence  acute  lesions  are  relatively  much  less  commonly  noted 
than  subacute  and  chronic.     In  infancy  and  childhood  the  greats 
delicacy  of  the  mucosa  and  the  absence  of  a  firm  lining  are  invitatioos 
to  great  activity  of  infection,  and  in  advanced  age  senile  atrophy  lo^wfl 
the  resistance  and  enhances  the  inflanunatory  activity.     For  these 
reasons  the  acute  manifestations  predominate  at  these  ages.    T^ 
period  of  disease  is  of  importance  in  that  the  more  active  the  procesa 
the  more  intense  the  patholog>^    The  temporary  lesions  of  the  average 
case  are  hyperemia,  loss  of  epithelia,  pus,  gonococci,  ro\md-ceU  infr 


tiatjon,  extension  until  the  whole  cavity  of  the  vagina  is  involved, 
lollowed  by  deeper  inflammation.  Superficial  erosions  and  glandular 
disease  are  both  common.  Small,  sometimes  larger  ulcers  with  glandular 
iuvolvemeiit  of  extensive  character  and  even  verrucous  changes  are 
wen  and  the  permanent  lesions  are  the  thickenings  of  the  mucosa,  the 
i&eWge.  the  glandular  changes  and  cicatrices  of  ulcers.  The  mlcro- 
scopit  features  are  vascular  engorgement,  epithelial  loss,  cellular 
infittmtion,  cellular  substitution,  pus,  superficial  or  deep  ulceration, 
invohement  of  the  glandules,  penetration  of  infection  until  ail  coats 
of  the  canal  are  involved  with  the  thickenings,  persistent  di.«;harge 
inii  damage  or  destruction  of  the  glands.  The  associated  lesions  are 
due  to  gonooocci  in  other  parts  of  the  urinogenital  tract  and  the  compli- 
cating lesions  belong  to  the  luinary  and  the  extragenital  group  as 
alrady  stated. 

mptoma.^The  symptomatology  is  acute,  subacute  and  chronic, 
sulijective  and  objective,  local  and  systemic.  The  chronic  stage  is  the 
<me  most  commonly  seen  because  the  acute  and  subacute  periods  are 
fclwij's  associated  with  lesions  of  the  same  activity'  but  of  far  greater 
8uhjeciive  symptoms  than  the  Aaginitis,  which  is  therefore  often 
largely  masked  and  attracts  comparatively  little  attention  by  the 
patient.  Children  and  the  aged  have  acute  sjTnptoms  and  adults 
subacute  and  ehmnic  symptoms  hi  predominance. 

Gonococcal  acute  vaguiitis  has  sensory,  functional  and  exudative 

nwinifestations  in  its  subjective  local  symptoms.    During  the  invasion 

^j  miki  degree,  all  symptoms  are  progressive  from  those.    The  sensa- 

tifflis  lire  those  of  heat,  pain,  soreness  and  foreign  body.     They  are 

l^ften  referred  to  the  perineum,  vulva  or  rectum  rather  than  the  vagina 

't*lf.  Motion,  active  in  walking,  or  passive  in  riding,  increase  the  pain 

"W  rest  quiets  it.  The  discharge  is  scanty  and  watery,  exactly  like  that 

^  the  urethra  and  rapidly  becomes  mucopurulent,  rather   thick 

*'xi  tenacious.     The  functional   disorder  i.s   urinary,  and  comprises 

'fWluency  and  pain  during  micturition,  but  b  more  often  due  to  the 

issocittteii  urethrovulvitb  than  to  the  vaginitis  itself.    Ulceration  and 

intenxe  inflammation  cause  vaginismus  and  vaginodynia.     Likewise 

•station  within  the  vagina  may  cause  slight  rectal  disturbance  and 

^'^1  painful  defecation.     In  the  establishment  the  pain  and  allied 

Sj'niptoms  are  greatly  intensified  and  increased.     The  discharge  is 

copious,  purulent,  of  green  or  yellow  hue.  occasionally  hemorrhagic 

•"d  often  excoriating  to  the  vulva  and  thighs. 

The  objective  local  symptoms  are  sensory,  circulator;',  exudative 
•**«  must  be  distinguished  from  the  signs  of  gonococcal  disease  in 
■"d  ahout  the  urethra  and  vulva  and  the  parts  must  be  examined 
p^tematically  from  one  to  the  other.  The  hjmen  or  its  remnant 
**  fvd,  puffy  and  covered  with  pus,  which  is  seen  to  come  from 
~***ve  after  the  vulva  and  hjinen  have  been  wiped  clean.  The  tin- 
•^  of  the  vagina  is  very  hyperemic,  hot,  tender  and  pulsating,  and 
w"*^  discharge  is  free  and  purulent,  as  described  in  tlie  preceding 
P^Pagraph.    The  crypts  and  glands  of  the  vagina  behave  much  as  do 
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those  of  the  urethra,  some  are  in  a  state  of  indolent  discharge  and  othen 
fonn  minute  abscesses  with  closed  ducts  and  others  which  have 
ruptured  may  be  tiny,  gaping  pockets.  Ulceration,  superficial  or  deep, 
may  be  scattered  over  the  surface.  The  cervix  is  regularly  found  to  be 
invaded,  if  the  vaginitis  is  well  established,  and  complications  maybe 
present  in  the  form  of  lymphadenitis,  endometritis,  salpingitis,  peri- 
tonitis and  systemic  absorption. 

The  subjective  and  objective  systemic  symptoms  are  absent  unlea 
the  case  is  unusually  intense  or  has  complications  leading  to  absoiptioD. 
They  are  then  chill  or  chilliness,  fever,  anorexia,  vomiting,  diarrhei, 
malaise,  prostration  and  those  symptoms  which  always  go  with  septic 
invasion.  It  is  doubtful  if  such  a  picture  may  be  drawn  by  the  vaginitB 
alone  as  much  as  by  the  more  severe  associated  lesions. 

The  termination  is  that  the  mild  cases  subside  with  no  sequek,  pio- 
vided  the  cerv^ix  above  has  not  become  involved  and  is,  therefore,  not 
a  source  of  constant  discharge  of  pus  into  the  colpos.  These  are,  there- 
fore, cases  of  true  gonococcal  vulvovaginitis  without  extension.  Tie 
average  case,  however,  is  more  severe,  accompanied  by  extension  into 
the  cervix  and  often  uterus  and  the  acute  stages  are  regularly  foUo^ 
by  one  or  more  forms  of  chronic  vaginitis  and  its  sequels,  which  miy 
persist  for  many  years  and  even  defy  relief  in  any  adequate  degree. 

Gonococcal  chronic  vaginitis  is  the  form  most  conmnonly  seen,  fcr 
the  reason  already  stated.  The  chief  subjective  complaint  is  thatrf 
the  discharge,  which  is  slow,  indolent  and  persistent,  or  variable  with 
intermissions,  relapses  and  exacerbations,  often  copious,  less  commontf 
scanty  and  usually  foul  smelling  and  irritating  to  the  skin  so  that  4c 
woman  has  eczema  of  the  external  genitals  and  thighs.  The  objective 
signs  are  those  of  a  mucosa  in  chronic  inflammation,  thickened,  exfoliit- 
ing,  sometimes  ulcerating  and  its  glands  involved  as  persistently  di^ 
charging  pockets  or  as  abscesses  newly  formed  or  recently  ruptured 
and  appearing  as  sinuses  or  fistulse.  Signs  of  deeper  inflammatiQii 
involving  the  wall  of  the  vagina  are  sometimes  present. 

Granular  chronic  vaginitis  has  been  described  by  Finger^  as  consist- 
ing of  numerous  red  and  thick  granules  variously  but  usually  mlm€^ 
ously  distributed  over  the  lining,  giving  it  a  rough  and  granular  feding 
and  appearance  and  causing  a  rather  characteristic  discharge.  Papl 
lomata  or  condylomata  are  similarly  seen  within  the  cavity  of  tin 
vagina  and  may  arise  from  the  constant  irritation  of  cervical  dischaige 
Bumm^  is  convinced  that  the  constant  chemical  irritation  of  cervia 
discharge  is  a  more  active  cause  of  chronic  vaginitis  than  gonococ 
or  other  infecting  organisms.  Ulcers,  cracks  and  fissures  in  and  alxM 
the  vagina  may  act  exactly  as  anal  fissure  and  cause  vaginismus  ai 
vagmod>Tiia  of  active  degree  and  obstinate  character. 

Diagnosis. — ^The  elements  var>'^  with  the  acute  and  chronic  forms. 

Gonococcal  acute  vaginitis  is  not  diflBcult  of  recognition  wh 
typical.    The  history  of  acute  cases  shows  focal  congestion,  irritati 

1  Die  BlonnorrhcB  d.  Sexualorgane,  1901,  5th  ed.,  p.  350. 

'  According  to  Mcugc:  Handbuch  der  Geschlechtskrankheiten,  Vienna,  1910. 
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ind  discharge  incident  upon  and  infecting  coitus  and  the  subjective 
symptoms  continue  these  early  signs  of  invasion  to  the  florid  degree 
i  the  establishment.  During  the  corresponding  periods  objective 
signs  must  prove  that  the  disease  is  in  the  vagina  and  not  in  the  vulva 
Bs  bathed  with  pus  from  above  or  in  the  cervix  as  discharging  pus  from 
above.  The  hyperemia,  discharge,  glandular  involvement  and  tender- 
oess  with  occasional  ulcers  complete  the  examination.  There  are  always 
sgDs  of  gonococci  in  the  urethra,  vestibular  glands  and  cervix  which 
Me  corroborative  evidence.  Laboratory  specimens  must  be  secured 
from  the  wall  of  the  canal  and  especially  from  the  mucous  crypts, 
anuses  or  fistuhe  in  order  to  prove  that  the  infection  is  from  the  vagina 
mi  not  from  the  cervix  above  it.  Schwartz's  or  Schultze's  method^ 
Mosists  in  thorough  cleansing  of  the  vagina  and  vulva  followed  by 
9u%ful  packing  of  the  fomices  and  about  the  cer\'ix  so  that  discharge 
Tom  the  latter  cannot  for  many  hours  contaminate  the  vagina.  Such 
I  tedmic  is  reasonably  certain  to  eliminate  discharge  from  above  and 
0  isolate  that  from  the  colpos  for  the  necessary  specimens.  In  all 
ases  smears  and  culture  must  be  made  and  expert  opinion  consulted, 
nbe  gonococcal  complement  fixation  test  is  in  severe  and  extensive 
uses  worth  while  and  will  prove  the  nature  of  the  infection  as  a  whole 
mi  not  as  of  any  particular  portion  of  the  urinogenital  tract.  The 
iiagnosis  of  colpitis  must  delimit  extent  and  determine  severity, 
s  far  as  possible.  As  a  rule,  the  whole  vagina  is  infected  but  some 
portions  more  severely  than  others.  The  posterior  cul-de-sac  is  a  very 
ctive  focus  whenever  the  cervix  is  also  involved.  Whether  or  not  the 
vaginitis  is  primary  or  secondary  is  another  diagnostic  essential,  so 
hat  urethra,  vulva  and  cervix  must  all  come  under  the  diagnostic 
itudy.  Treatment  is  of  value  in  the  diagnosis  only  as  it  eliminates  the 
rther  sources  of  gonococcal  pus,  leaving  behind  various  foci  in  the  vagina 
riiose  typical  character  at  once  becomes  apparent  and  easy  of  proof. 
In  gonococcal  chronic  vaginitis  all  the  thickenings  of  the  mucosa, 
a  zones  variously  distributed,  the  glandular  indurations  when  the 
iucts  were  not  occluded  and  the  glandular  sinuses  and  fistuhe  when 
he  ducts  were  occluded  and  abscesses  formed  and  ruptured  are  the 
atbognomonic  signs. 

Differential  Diagnosis  must  distinguish  gonococcal  vaginitis  from 
lat  due  to  traumatism,  chemical  irritation,  simple  infections  and 
rcoriating  discharges  from  ulcers  and  neoplasms,  by  the  following. 
lient  data: 

Traumatic  differs  from  gonococcal  vaginitis  in  having  the  history  of 
(tnunentation,  tamponade,  packing  and  pessaries  all  more  or  less 
properly  done  or  used.  Hot  or  rough  instruments  forcibly  inserted, 
□pons  and  packing  uncomfortably  placed  or  retained  until  sodden 
h  decomposing  mucus  and  pessaries  improperly  fitted  or  placed 

« 

Quoted  without  a  reference  by  Norris,  Gonorrhea  in  Women,  1913,  p.  218.  No  such 
thod.  of  Schultze**  seems  to  exist  in  literature,  but  E.  Schwartz,  Die  gonorrhoische 
:tion  beim  Weibe,  Samml.  klin.  Vort.,  1S86,  No.  279,  Gynakologie  No.  54-76, 
much  the  same  method. 
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are  all  factors  of  a  vaginitis  which  is  usually  mild,  brief  and  wtthoot  J 
pathogenic  organisms  of  any  kind.    The  subjective  and  objective  sips 
are  those  of  a  catarrhal  lesion  and  the  laboratory"  test  is  bereft  of  any 
important  elements.    Withdrawal  of  the  cause,  simple  cleansing  and 
mild  stimulating  treatment  by  their  prompt  cure  prove  the  case. 

Chemical  differs  from  gonococcal  vaginitis  in  its  historj'  of  strong 
douche  or  applications,  followed  ahnost  instantly  by  the  mflammatioo 
and  in  the  absence  of  infecting  intercourse.  It  is  essentially  a  traumatic 
vaginitis  in  that  superficial  destruction  of  the  mucosa  is  an  injuiy 
and  its  features  duplicate  the  character  but  augment  the  degree  of 
traumatic  vaginitis  just  described. 

Infectious  differs  from  gonococcal  vaginitis  in  its  history  of  undean 
habits  and  the  presence  of  fecal  and  urinar>'  deposits  around  the  win 
and  vagina  or  in  the  history  of   diphtheria   providing  the  KW»- 
LoefHer  bacillus,  or  of  dysentery-  giving  the  Bacillus  coli  or  of  abscesses 
about  the  rectum  and  uterus  ruptured  into  the  vagina  discharging  the 
pyogenic  organisms,  such  as  the  streptococcus  and  staphylococcus. 
FistuLe  between  the  vagina  and  the  bladder  or  rectum  or  both  belong 
to  this  category".    The  subjective  and  objective  s>Tnptoms  are  usuaBy 
characteristic  and  traceable  to  the  underlying  cause  and  the  laboratory 
will  readily  isolate  the  organisms  other  than  tlie  gonococcus.   A  negpr 
tive  complement  fixation  test  in  complicated  cases  is  valuable.  Tbe 
caution  in  these  cases  is  that  they  are  sometimes  engrafted  on  curei 
gonococcal  lesions  rendering  the  distinction  not  only  difficult  but 
sometimes  impossible. 

Ulcerative  and  neoplastic  differ  from  gonococcal  caginitis  in  the  histofy 
often  of  indefinite  lancinating  pains  with  hemorrhagic  staining  foUoired 
by  the  vaginitis,  so  that  the  whole  picture  is  one  of  an  antecedent  wrA 
positive  symptoms,  such  as  cancerous  or  other  ulcer  of  the  cervix  or  the 
ulcers  seen  in  the  third  degree  of  prolapse.  T>T)ical  subjective  symp- 
toms and  objective  s^Tnptoms  are  easy  of  demonstration  and  sections 

tissue  for  the  laboratory-  and  specimens  of  the  discharge  in  smear  and 
culture  and  the  gonococcal  complement  fixation  test  are  positive  for 
the  neoplastic  origin  and  negative  for  the  gonococcus.  Anemia  may 
be  a  prominent  and  early  symptom  of  active  cancer. 

Treatment — ^The  general  scheme  of  measures  is  the  same  in  both 
primar^*^  and  secondary  cases,  which  must  be  distinguished  as  noted 
under  diagnosis;  but  the  antecedent  foci  in  the  urethra,  vulva  and 
cervix  must  have  attention.  In  fact,  probably  all  four  legions  are 
diseased  as  part  of  the  one  process  in  almost  all  cases. 

The  prophylaxis  procures  caution  for  the  eyes  and  care  as  to  tbe 
urethra,  vulva  and  cer\ix  as  the  starting-points  of  a  vaginitis  in  ord^r 
to  prevent  onset  of  the  latter.  Conversely,  care  of  a  primary  vaginitis 
prevents  involvement  of  any  one  or  all  of  the  other  three  zones,  bideed 
the  diagnosis  of  the  fact,  progress  and  cure  of  a  gonococcal  colpitb 
bear  on  the  prevention  of  gonococcal  infection  through  family  ties 
toward  children  and  husband  and  social  ties  toward  innocent  or  guilt}' 
victims. 
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The  abortive  measures,  as  in  man,  rest  on  early  hacteriologic  diag- 
nosis, which  is  difficult  because  many  primary  cases  show  few  sj-mptoms 
and  most  secondary  cases  are  marked  by  the  forerunning  foci.  The 
bfst  single  abortive  measure  is  to  put  the  woman  under  a  general 
anesthetic  and  then  to  paint  with  10  per  cent,  silver  nitrate  solution  or 
tincture  of  iodin  the  entire  surface  of  the  cervix,  vagina  and  vulva 
while  the  mucosa  is  stretched  free  of  folds  as  far  as  may  be.  The 
cenix  is  treated  last  and  with  fresh  swabs.  The  entire  region  should 
be adefinite  white  and  ten  minutes  should  be  given  for  full  penetration. 
Free  solution  had  best  not  stand  in  any  of  the  pockets.  The  posterior 
ful-de-sac  should  receive  most  attention.  Morphin  must  be  given 
to  stop  the  pain  during  the  first  day,  and  the  urine  must  be  kept 
Dfutral  and  the  bowels  soft,  which  with  rest  in  be<i  decreases  irritation. 
Mild  antiseptic  douches  are  begun  as  soon  as  possible.  One  such 
treatment  is  usually  sufficient.  Another  good  abortive  treatment  is  to 
give  antiseptic  douches  every  two  to  four  hours  during  the  waking  part 
of  the  day  and  whenever  not  asleep  at  night.  I'otassium  perman- 
Kanate  is  the  most  easily  procurable  and  efficient.  Reaction  and  further 
extension  of  the  disease  will  follow  douches  which  are  too  strong,  hence 
tfat,  frequency,  duration  and  proi>er  graduation  are  the  secrets  of 
success.  The  first  solution  should  be  1  in  10,{XX),  gradually  increased 
■"  I  in  2()00  according  to  result.  Such  douches  should  be  continued 
for  at  least  a  week  and  at  longer  intervals,  two  or  three  daily,  after 
the  gonococci  seem  to  have  disappeared.  Another  less  serviceable 
"lethod  is  to  pass  a  Ferguson  speculum  and  to  fill  it  with  ,5  to  25  per 
'^Oi.  argjTol  solution  and  by  slowly  withdrawing  it  permit  the  anti- 
*ptic  to  bathe  all  parts  of  the  vagina.  The  passage  of  the  speculum 
■3  the  disadvantage  of  this  treatment,  which  is  best  reserved  as  the 
"ffice  associate  of  the  douches  at  home  during  the  declining  stages. 
The  technic  of  taking  a  douche  is  described  under  medicinal  measures. 
Tile  ^-ulva  must  be  separately  cleansed  after  each  douche  as  a  pro- 
phylactic step. 

All  the  procedures  of  management  are  embraced  in  Chapter  IX  on 
General  Principles  of  Treatment  on  page  4H,1. 

Curative  Treatmevl.— The  details  varj'  with  the  acute,  subacute  or 
*^nromc  period  present  and  with  attention  to  the  other  lesions  in  the 
^nilvB,  urethra  and  cervix. 

The  physical  measures  are  solely  hjdrotherapy  in  the  form  of  hot 
*nd  medicated  douches  and  sitting  and  body  baths.  The  local  measures 
*re  the  douches  which  are  given  everj-  two,  three  or  four  hours  whenever 
*wa|ie  and  best  consist  in  a  cleansing  douche  to  remove  the  pus,  fol- 
lowed by  an  antiseptic  douche  to  penetrate  to  tlie  diseased  foci.  The 
*^'pansing  douches  apply  to  the  early  stages  when  any  chemical  might 
*^tise  increase  of  the  disease  and  when  reaction  to  any  local  treatment 
''"ist  be  cautiously  determined.  The  best  are  normal  salt  solution, 
^'^le  water,  boric  acid  2  to  4  per  cent,  and  bicarbonate  of  soda  2  to 
^  per  cent. 

The  douche  continues  until  the  return  in  a  glass  is  free  of  fluid  pus 
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and  contains  only  a  few  shreds.  Later  in  the  early  declining  stage 
antiseptic  douches  may  be  begun  with  very  weak  concentratioDi, 
slowly  augmenting  and  never  exciting  a  reaction  or  an  increase  in  the 
symptoms  or  discharge.  Among  the  very  best  is  potassium  penntt- 
ganate  1  in  10,000,  advancing  from  1  in  2000.  Norris^  states  that  the 
•'A.  B.  C."  powder  is  an  excellent  medicament  in  douches  for  any  foni 
of  gonococcal  disease: 

I^ — Acidi  borici 6  ounces  (186  grammei) 

Phenolis, 

Pulveris  alumini  exsiccati &&     1  ounce     (31  grammes) 

Olei  gaultherise *    1  dram      (     4  grammes) 

Olei  meDtho)  pipcritsB 30  miniifiB  (    2  grammes) 

Mix,  make  a  powder  and  mark: 

One  tablespoonful  iu  1  gallon  of  hot  water  as  a  douche. 

The  nitrate  of  silver  is  one  of  the  best  drugs  and  the  first  solutioD 
should  be  1  in  20,000,  gradually  increasing  to  1  in  500.  The  newer 
silver  salts,  of  which  argyrol  and  protagol  are  examples,  are  too  expen- 
sive for  gallon  douches  and  are  therefore  reserved  for  office  instillatioia 
and  applications.    Findley^  relies  on  formalin  solution  1  in  2000. 

In  the  chronic  indolent  stages  the  stronger  solutions  and  astringenti 
become  available.  The  best  are  mixtures  of  alum  and  sulphate  of  one 
in  from  J  to  2  per  cent,  strength  similar  to  or  exactly  like  the  Ultzmami 
fluid  used  for  injections  and  instillations  in  the  male. 
•  The  technic  of  douching  determines  its  success  and  must  cover  the 
instruments  and  supplies,  the  fluid,  the  preparation  of  the  patient  and 
the  aftercare.  The  instruments  and  supplies  are  a  four-quart  rubber 
douche-bag,  with  six  feet  of  rubber  tube  and  a  cutoff,  suitably  curved 
and  straight  glass  return  flow  douche  nozzles,  a  douche-pan,  towA 
and  gauze.  Small  bags  give  insufficient  quantity  which  should  be  at 
least  one  gallon.  The  pressure  should  balloon  the  folds  of  the  vajpna 
which  less  than  six  feet  of  tube  does  not  permit.  The  nozzles  are  best 
of  glass  for  cleanliness,  should  have  only  side  openings  and  nevCT  an 
end  opening  and  the  pan  should  permit  the  patient  to  lie  upon  it.  Tbt 
towels  protect  the  pan,  the  bed  and  the  person  from  being  soiled  and 
the  gauze  is  wrapped  loosely  about  the  nozzle  just  at  the  vulva  to 
receive  the  spatter  and  divert  it  into  the  pan  as  a  gentle  stream  or 
dripping.  Such  details  make  the  douche  convenient  and  inviting  and 
their  omission  inconvenient  and  annoying.  The  fluid  should  always 
be  mixed  hot  in  a  pitcher.  The  temperature  should  be  115^  F.  with  a 
bath  thermometer  which  will  deliver  110®  to  105**  F,  Powders  and 
concentrated  solutions  should  never  be  dumped  into  the  douche-bag,  in 
which  they  often  gravitate  to  the  bottom  and  reach  the  canal  in  higUy 
irritating  form.  From  such  a  pitcherful  of  the  solution  the  bag  is 
filled  and  suspended  from  a  convenient  hook.  The  patient  prepares 
herself  by  mopping  the  vulva  as  clean  as  possible,  after  having  removed 
her  underclothing.     She  lies  on  the  bed  and  on  the  douche-pan  and 

»  Loc.  cit.,  p.  219.  *  Diseases  of  Women,  1913,  p.  410. 
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en  the  nozzle  is  inserted  to  the  top  of  the  vagina  without  pain  and 
le  gauze  wrapped  loosely  around  it  in  front  of  the  vulva.  When  the 
iitoff  is  open  the  flow  begins  and  continues  until  the  bag  is  empty, 
iter  this  the  nozzle  is  removed  from  the  vagina  and  disconnected 
ran  the  tube  and  laid  on  a  suitable  piece  of  paper  or  towel.  The 
louche-pan  is  taken  from  the  bed  after  the  patient  has  suitably  dried 
irith  the  towels.  When  possible  the  aftercare  consists  in  keeping  the 
patient  in  bed  with  little  movement  for  a  half-hour  so  that  the  medicine 
my  penetrate.  After  this  she  may  move  about  if  ambulant,  wearing  a 
niitable  pad  to  prevent  staining  the  clothes.  Douches  taken  in  the 
Mth-tub  or  sitting  over  the  toilet  lose  most  of  their  value.  Douches 
fhich  consist  of  one  or  two  quarts  of  fluid  are  almost  useless  and  in 
;eneral  it  is  best  to  give  a  cleansing  douche  of  one  gallon  followed  by 
Ji  antiseptic  douche  of  another  gallon,  whose  temperature  is  almost 
s  important  as  the  drug. 

Sitting  baths  in  thg  method  prescribed  for  males  on  page  57  are  of 
reat  value  in  decongesting  the  entire  pelvic  area  and  organs  and  body 
aths  are  not  to  be  forgotten  in  the  general  hygiene  of  each  case. 
i  course  the  face  must  not  be  bathed  diu'ing  them  lest  the  eyes  be 
3iitaminated  and  scrubbing  of  the  tub  must  never  be  omitted  in 
cotection  of  those  who  follow  the  patient. 

The  sterilization  of  instnunents  and  supplies  is  important.  Gauze 
id  pads  should  be  dropped  into  paper  bags  and  burned.  Douche 
3zzles  should  be  boiled  and  stored  in  1  in  5000  bichloride  of  merciuy 
ihition,  along  with  about  12  inches  of  tubing  kept  as  a  connector 
ttadied  to  the  nozzle  and  then  joined  to  the  tubing  of  the  bag  with  a 
ass  link.  The  pan  and  the  double-bag  should  be  thoroughly  scalded 
od  scrubbed. 

The  medicinal  measures  in  the  acute  stages  comprise  only  the  cleans- 
ig  and  solvent  douches  and  in  the  declining  and  chronic  stages  add 
be  antiseptic  douches  already  noted  imder  hydrotherapy,  because 
he  heat  and  the  volume  are  important.  In  the  chronic  stage  direct 
plications  to  foci  become  important  and  the  spray  will  reach 
recesses  and  folds  avoided  by  the  s\^ab.  Graduations  of  nitrate  of 
flvcr  come  first  from  1  to  1000  to  100,  tinctiu'e  of  iodin  1  in  250  of  95 
po  cent,  alcohol,  and  equal  parts  of  alcohol  and  water  are  all  good. 
The  solutions  recommended  on  page  66  for  hand  injections,  irriga- 
&Ds  and  instillations  in  the  male  may  be  atomiz^.  Polak^  uses 
Bqual  parts  of  picric  acid  and  glycerin  applied  on  a  gauze  tampon 
for  twenty-four  hours  after  thoroughly  cleansing  the  vagina  with 
I  douche,  inserting  the  Ferguson  speculum  and  pouring  one  or  two 
nmoes  of  argyrol  solution  into  the  vagina.  Daily  treatments  for  three 
5  five  times  have  given  this  author  wonderful  results.  Through 
ic  Ferguson  speculum  the  writer  has  had  good  results  by  filling  its 
tndmal  end  with  argyrol  10  to  50  per  cent.,  protargol  5  to  10  per 
nt.  and  silver  nitrate  1  to  5  per  cent,  and  then  slowly  withdrawing 
»  instrument,  permitting  the  fluid  to  reach,  bathe  and  penetrate  all 
rtions  of  the  wall  made  tense  across  the  opening  in  the  instrument. 

^  Peraonal  communioation  to  the  author. 
35 


i 


546  GONOCOCCAL  INFECTION  IN  THE  FEMALE 

The  vagina  must  first  be  thoroughly  douched  and  the  withdrawal  of 
the  speculum  must  take  at  least  fifteen  minutes,  which  the  patient 
herself  or  the  office  nurse  may  observe. 

The  ulcerations,  abrasions  and  infiltrations  of    the  chronic  stige^^ 
must  be  touched  with  caustic  for  superficial  but  not  penetratiiv 
destruction.    In  fact,  only  active  stimulation  is  desired.    The  author 
prefers  watery  solutions  of  nitrate  of  silver  or  of  acid  nitrate  of  mercury 
from  10  to  50  per  cent,  strength.    Copper  sulphate  and  zinc  chloride 
are  good  in  5  per  cent,  to  20  per  cent,  strengths.    Applications  are  made 
every  two  to  five  days  and  only  after  the  result  of  one  application  hai 
spent  itself.     Undermined  edges  and  exuberant  spots  have  spedd 
attention  according  to  reaction  and  healing.    The  tender  epitheU 
sprouts  must  not  be  destroyed  at  subsequent  applications.   The  actuil 
or  the  electrocautery  or  the  high-frequency  current  of  Oudin  in  tb 
desiccating  or  coagulating  strength  as  described   in  the  soap  tat 
under  electrotherapeutics  in  the  male  on  page  501,  may  all  be  lightly 
employed. 

The  medicated  tampon,  after  douching,  is  inserted  and  retained  over 
night  or  for  twenty-four  hours.  ArgjTol  25  to  50  per  cent.,  protaijlll 
5  to  10  per  cent.,  nitrate  of  silver  2  to  5  per  cent.,  ichthyol  and  glycerb 
10  to  25  per  cent.,  picric  acid  and  glycerin  10  to  25  per  cent.,  mayal 
be  tried.  Ointments  and  bougies  are  of  less  service.  The  ointmend 
coat  the  siu*face  with  grease,  which  tends  to  retard  the  exudate  and  ti> 
prevent  access  of  the  drugs  to  the  lesions. 

Powders,  insufflated  or  applied  on  a  tampon,  are  of  benefit  in  the 
condition  of  relaxed  mucosa  and  thick  discharge.  They  must  be  ant*- 
septic,  healing  and  astringent,  such  as  equal  parts  of  calomel,  bismtttk 
and  boric  acid  or  equal  parts  of  thymol  iodid,  bismuth  and  boric  acii 
The  powder  is  dusted  into  and  heaped  on  a  cotton  tampon  which  is 
inserted  every  other  day  and  retained  over  night,  always  after  the 
cleansing  and  the  antiseptic  douches.  Systemic  measures  are  symp- 
tomatic and  based  on  general  principles  and  common  sense. 

The  surgical  measures  recognize  no  operative  procedures  except  the 
mild  application  of  the  actual  cautery  as  already  noted  and  the  occa- 
sional ciu*etting  of  an  indolent  ulcer  under  a  local  anesthetic.  The 
nonoperative  steps  are  the  dressings,  such  as  tampons  and  vulvar  pad* 
and  applications  as  already  described. 

Aftertreatment. — Careful  observation  by  the  urologist  and  repcrt 
by  the  patient  of  even  moderate  leucorrhea  are  the  immediate  afte^ 
treatment.  Its  appearance  demands  renewed  attention  in  physkil 
and  bacteriologic  examination  and  repeated  treatment  and  resumptkA 
of  all  personal  and  social  prophylaxis.  After  medication  has  ceased 
through  negative  bacteriologic  tests  the  mucosa  is  benefited  by  normil 
salt  solution  douches,  which  are  the  remote  aftercare  until  the  catanbal 
tendency  is  gone. 

Cure, — The  vaginal  mucosa  is  rarely  deeply  damaged  because  » 
resistant  and  therefore  a  pathological  cure  is  usually  obtiuned. 
Freedom  from  discharge  originating  in  cervix,  vagina,  urethra  and 
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ind  from  other  subjective  symptoms  is  the  symptomatic  cm^. 
important  of  all  is  the  bacteriologic  question.  The  woman 
«  negative  after  repeated  examinations  in  both  quiescent  and 
ited  stages  for  the  gonococcus.  All  prophylaxis  rests  on  this 
:e  result.  The  gonococcal  complement  fixation  test  is  usually 
,  but  should  be  negative  in  a  cure. 

GONOCOCCAL  CERVICITIS. 

fieance. — ^Significance  is  special  on  the  point  that  direct  contact 
le  penis  by  the  cervix  and  immediate  entrance  of  the  semen  or 
to  the  OS  make  gonococcal  cervicitis  frequently  primary  but 
>nally  secondarj"^  by  ascent  of*  the  infection  from  the  external 
s  and  vagina.  The  diseased  cervix  may  become  by  direct 
lity  of  the  mucosa  the  source  of  uterine  lesions  but  fortunately 
idency  is  largely  controlled  and  abated  by  such  natural  factors 
constriction  at  the  internal  os,  the  plug  of  mucus,  the  gravitation 
ine  secretions  downward  and  out^'ard  against  the  direction  of 
of  the  organisms  and  the  positive  alkalinity  of  the  secretions, 
binders  or  checks  the  growth  of  the  gonococcus  which  is,  on  the 
land,  favored  by  slightly  acid  media.  Complexity  and  delicacy 
nucosa  render  penetration  and  persistence  of  the  infection  very 
ant. 

rties. — ^The  varieties  are  as  just  stated:  as  to  onset,  primary  and 
ary;  as  to  location,  cervical,  concerning  the  vaginal  portion  and 
ice  of  the  part,  and  endocerv'ical  related  to  the  mucous  lining; 
to  course,  acute,  subacute  and  chronic,  complicated  and  uncom- 
d.  The  pavement  epithelium  of  the  portio  vaginalis  renders 
tis  rare,  whereas  the  columnar  cells  of  the  lining  invite  invasion. 
ology. — ^The  pathology  is  subdivided  into  the  varieties  of  acute 
ronic  with  much  tendency  toward  the  latter  in  comparative  or 
absence  of  the  former  and  the  essence  is  exudation,  hyperplasia 
staplasia  of  the  surface  of  the  cervix  or  its  cavity.  The  typical 
of  gonococcal  attack  occur,  such  as  hyperemia,  exfoliation  and 
ubstitution  of  epithelia,  infiltration  and  glandular  invasion. 
mporar>'  lesions  are  a  rough,  granular  mucosa,  macroscopically, 
i  by  increase  of  the  coliunnar  epithelia  of  the  cavity  over  the 
3US  cells  of  the  portio  vaginalis  the  outer  surface  shows  a 
ned  granulation  and  the  os  appears  to  be  eroded.  The  glandules 
» seen  to  exude  a  drop  of  pus  or  to  have  developed  cysts.  Slight 
[)  erosions  of  surface  are  also  rarely  seen.  The  microscopic 
s  are  vascular  engorgement,  multiplication,  infiltration  and 
ution  of  epithelia,  erosions,  invasion  of  glands  which  are  either 
or  compoimd  racemose  tjpes,  and  gonococci  in  the  glands  as 
rking-places  and  elsewhere  in  or  on  the  mucous  surface.  The 
may  go  on  to  resolution  or  become  chronic  and  have  as  per- 
;  lesions  erosions  due  to  the  multiplication  and  spread  of  the 
a  along  the  surface  of  the  mucosa  and  less  commonly  within  the 
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glands.  A  tendency  to  cellular  substitution  is  seen  so  that  the 
mous  displaces  the  columnar  epithelium  and  a  reduplicatioa  of 
of  the  cells  b  evident,  least  commonly  within  the  glands  bul 
commonly  over  the  surface.  The  glandular  changes  and  perigla 
deposits  are  often  marked  so  that  the  glands  are  little  pocke 
sinuses  or  Ustulte  in  a  bed  of  dense  tissue.  The  a^ociated  lesic 
other  proofs  of  gonococcal  disease  in  the  vulvovaginal  ^ands, 
metrium,  oviducts,  peritoneum  and  urethra;  while  the  compli 
lesions  may  be  of  the  extragenital  type  in  the  system  at  large  at 
urinary  type  above  the  urethra  in  the  bladder,  ureters  and  Iddn 
Symptoms.^ — ^The  symptoms  are  acute,  subacute  and  cbionH 
jective  and  objective,  local  and  systemic  and  the  invasion  j 
progresses  to  establishment  by  *  development  of  symptoms, 
coccal  acute  cervicitis  or  endocervicitis  has  sensory,  functioiu 


Fia.  125. — Arbor  vitie  appcarn 
illuBtratea  the  gioaa  anatomioul  rt 
the  cervii.  they  are  very  difficult 


[   cervical   mueoM.      MagmSed.    Thi 
sons  whj-,  n-hen  gonooocct  i»enetnite  (be  m 

]  cradicaCo.     (Dudloy.') 


exudative  factors  marking  the  subjective  local  sjTuptoms.  The  t 
signs  are  rare  in  the  average  case,  absent  in  the  mild  attacks  but  i 
in  intense  invasions,  perhaps  chiefly  due  to  associated  conditioi 
as  Brettauer*  notes  in  the  IjTnphatics  of  the  inguinal  and  iliac  i 
whose  tenderness  is  the  chief  source  of  pain  and  proof  that  gon 
invasion  rather  than  the  cervLx  itself  is  a  source  of  pain.  The  fui 
disorders  are  menstrual  disturbances,  smh  as  irregularity  h 
profusion  of  flow  from  the  congestion  and  sometimes  pain  fr 
congestion  and  obstruction  of  the  edematous  mucosa. 

The  objective  local  symptoms  are  exudative,  sensory,  cin 
and  trophic.  The  discharge  consists  of  epithelia,  white  blo< 
pus  and  detritus  all  containing  gonococci  and  often  mixed  with 
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strings  especially  in  the  less  acute  invasions  and  in  the  chronic  course. 

The  sensorj-  elements  are  tenderness  to  the  touch  of  the  speculum  or 

the  finger,  particularly  in  the  invasion  and  if  there  are  erosions  in  the 

cbronic  stage.  The  circulatorj'  signs  are  h,vperemia,  swelling  and  edema, 

torming  a  zone  of  redness  about  the  os  whicli  spreads  into  the  purplish 

surface  of  the  cervix  which  is  often  peppered  with  red  spots  which 

institute  the  trophic  conditions  characterized  by  the  heaping  up  of  the 

niliimnar  epithelium  within  the  canal  so  that  it  protrudes  at  the  oa, 

making  a  red  dimple.     It  might  he  called    the  "bull's-eye  cervix" 

because  the  re<l  spot  is  the  center  of  the  target  surrounded  by  &  zone 

"I  less  redness,  then  by  one  of  peppery  red  spots  and  finally  by  the 

livid  blue  of  the  portio  vaginalis.    Loss  of  substance  as  superficial  or 

d«p  ulwrs  is  seen  rather  uncommonly  and  prominence  of  the  glands 

as  minute  abscesses  is  often  a  definite  feature  and  leads  to  the  cysts 

of  the  chronic  period.    The  foregoing  picture  is  drawn  by  the  average 

niilliparous  case  while  the  multiparous  woman  with  lacerations  and 

changes  in  the  cervix  adds  these  to  all  that  has  been  deseribed.    The 

'ining  of  tlie  cervix  is  often  prominently  and  extensively  everted  and 

many  of  the  changes  just  described  have  already  occurred  through  the 

influence  of  mechanical  contact  between  the  relatively  rough  vaginal 

surface  which  is  practically  modified  skin  and  the  definitely  delicate 

'^liimnar  epithelium  of  the  cervix  and  through  the  chemical  action  of 

"le  a?id  vaginal  secretion  thereon.     When  the  gonococcal  infection 

•"  such  a  surface  occurs  its  results  are  apt  to  be  much  more  profound. 

The  subjective  and  objective  systemic  symptoms  arc  very  rare  and 

*hen  they  occur  rest  more  on  the  associated  and  complicating  eondi- 

fions  than  on  the  disease  itself  within  the  cervix.    Such  lesions  have 

P^n  specified  under  pathology  and  cause  the  symptoms  always  seen 

Dj  infections:  chill  or  chilliness,  fever,  anorexia,  nausea  or  vomiting, 

diarrhea  or  constipation,  perspiration  and  malaise  or  prostration — all 

Variously  associated  and  related. 

The  termination  in  very  mild  cases  is  a  cure,  almost  spontaneously 
■l^veloped;  but  the  average  case  is  much  more  severe  and  may  either 
pass  through  a  catarrhal  period  with  erosions  and  glandular  disease  and 
l'>ngH;ontinued  exudate  before  resolution  occurs  or  may  pass  into  the 
I^Tonic  state  with  deep  changes  everj-where  in  the  mucosa  and  imvary- 
ing  sjinptoms. 

Gonococcal  chronic  cervicitis  or  endocervicitis  follows  two  tjTjes, 
the  one  havuig  persistent  and  rather  stationary  sjinptoms  and  the 
other  ha^'ing  exacerbations  and  relapses  of  subacute  and  even  acute 
•ttacks.  The  subjective  local  symptoms  are  sensory,  functional  and 
wiidale.  The  sensor;-  manifestations  are  pain  and  tenderness,  usually 
absent  but  mild  and  indefinite  when  present.  The  functional  distress 
Jsdisordered  menstruation,  irregular  in  time,  altered  in  amount,  inclined 
to  excess  from  the  congestion  and  exfoliation  of  the  mucosa  already 
present.  Such  results  are  less  manifest  in  endocervicitis  than  in  endo- 
metritis. Dyspareunia  is  not  marked  but  may  occur  from  the  erosions 
of  the  cervix  and  from  cjsts  of  the  glands  upon  it;  but  sterility  due  to 
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epithelial  alterations  and  occlusion  of  the  canal  is  more  commoo. 
The  exudative  symptoms  are  discharge,  conmionly  called  leuconhei, 
which  is  thick,  stringy  or  flocculent,  whitish  or  faintly  yellow,  containing 
epithelia,  detritus,  pus  and  gonococci.  Frequent  examinations  may  be 
negative  for  the  organisms  which  may  be  found  imder  stimulation  ^y 
massage  of  the  cervix,  by  very  gentle  curettement  with  a  staOiod 
hairpin  in  the  bite  of  an  artery  clamp,  by  chemical  applications  just  | 
after  their  acute  reaction  and  after  puncturing  cysts  or  abscesses. 

Relapses  of  chronic  cervicitis  to  subacute  or  acute  attacks  are  evi- 
denced by  increased  discharge,  active  menstrual  disorder  and  sometimes 
pain.    They  usually  appear  during  the  disturbance  of  menstruation, 
pregnancy,    puerperiiun,    medicinal    applications    and    instnimcnta! 
dilatation ;  in  other  words,  during  any  disturbance  of  the  parts— funfr 
tional  and  active  or  therapeutic  and  passive.     The  objective  lool 
symptoms  are  circulatory,  exudative,  functional,  sensory  and  trophk. 
The  circulatory  disorder  is  hyperemia  and  edema,  both  less  than  ffl 
acute  and  indolent  rather  than  active.    The  exudate  is  usually  less  in 
quantity  than  in  the  acute  form  but  always  much  thicker  and  striDfiFi 
flocculent  and  very  abundant  in  detritus  and  desquamated  epithelioiB' 
The  gonococcus  is  frequent,  especially  after  the  stimuli  whidi  provote 
the  relapse  or  the  application  of  the  various  stimuli  already  describedi 
both  functional  and  therapeutic.    The  functional  activity  is  exempB- 
fied  by  the  glandular  discharge  an(J  the  formation  of  cysts.    The  normal 
secretion  of  thin,  clear  and  clean  mucus  is  changed  to  thick,  turbid  and 
infected  mucopus  or  even  pus.    The  trophic  changes  are  along  the  line 
of  hypertrophy  of  the  mucosa,  by  multiplication  of  the  columnar  oeUs 
and  by  reduplication  of  their  layers  so  that  the  complexity  of  the  aibor 
vitae  of  the  cervix  is  increased  and  the  thickened  mucosa  protrudes  it 
the  OS  forming  the  so-called  erosion  and  giving  a  marked  granular 
appearance,  in  contrast  with  the  normal  glossy  hue  of  the  squapuNis 
epithelia  on  the  portio  vaginalis.    The  consistenc^'^  of  the  cervix  is  soft 
from  chronic  congestion  and  these  granulations  are  boggy  so  that 
bleeding  is  easily  produced.    The  sensory  signs  are  pain  and  tendemeaa 
of  little  moment  but  the  erosions  may  bleed  on  contact  and  the  cysts 
and  sinuses  of  the  glands  may  be  tender. 

The  subjective  and  objective  systemic  s>Tnptoms  of  chronic  endo- 
cervicitis  are  always  lacking  in  the  typical  and  average  case  but  may 
be  present  in  severe  and  complicated  cases.  The  persistent  discharge 
is  a  grave  annoyance  and  may  be  a  drain  on  the  system,  but  to  ascribe 
to  it  alone  all  the  various  functional  and  nervous  disorders  which  women 
having  these  chronic  lesions  suffer  is  a  misapplication  of  objective  data 
because  the  associated  lesions  of  the  uterus,  annexa  and  peritoneum  are 
vastly  more  potent  in  the  production  of  such  conditions. 

The  termination  may  be  a  persistence  of  low-grade  inflammation 
throughout  life  with  little  or  no  change  except  such  as  occur  in  the 
epithelia  having  a  neoplastic  tendency  or  the  inflammation  may  fire 
up  from  time  to  time  in  active  relapses  or  the  glandular  destruction 
may  be  prolific  of  cysts  and  sinuses.    Occasionally  the  inflammation 


Itself  subsides,  leaving  behind  it  numerous  changes  in  the  mucosa  more 
wleas  analogous  with  the  same  process  in  the  prostatic  urethra. 

Diagnosis, ^Diagnosis  of  both  acute  and  chronic  cervicitis  and  endo- 

f^iiicitia  is  comparatively  facile   because  the   acute   period  may  be 

practically  absent  and  merge  into  the  clironic  disease.    In  the  history 

coitus  may  usually  be  proved  with  the  story  of  immediate  discharge 

and  indefinite  abdominal  sensations  or  of  an  early  discharge  at  the 

vulva  and  then  the  vagina  with  obvious  ascent  and  cervical  symptoms 

«fter  two  or  three  weeks.     Sometimes  infection  of  lover  or  husband  is 

•Jmitted,    The  subjective  sj-mptoms  are  the  doubtful  pain  and  ten- 

liiTDess  in  the  cervix,  and  the  persistent  and  increasing  discharge  and 

the  objecti\'c  signs  recognize  the  two  forms  of  those  without  erosions 

ind  those  with  erosions  and  eversions  of  the  mucosa,  and  are  obtained 

through  the  speculum  after  cleansing  of  the  \'agina.   Tlie  true  "  bull's- 

fye  cervix"  of  the  nullipara  with  the  drop  or  stream  of  pus  exuding 

from  it  in  the  acute  infections,  but  the  granulations,  cysts  and  small 

sinuses  and  general  edema  in  the  chronic  cases.    Search  for  concomitant 

lesions  (if  gonococcal  disease  must  be  made  in  the  externalia.    In  the 

multipara  after  lacerations  the  erosions  become  prominent  and  deep 

■id  the  engrafted  gonococcal  disease  augments  both  conditions,  so 

•faftt  the  mucosa  appears  rough,  granular,  soft  and  hemorrhagic  in  the 

*■»>  abcady  described. 

I^aboratorj'  specimens  in  acute  cases  are  redundant  in  the  gono- 
XK?cua  but  in  the  chronic  cases  must  often  be  repeated  before  a  successful 
(csiill  appears.  Respect  for  the  influence  of  physiologic  hyperemia 
[Jxst  before  or  after  menstruation  and  for  that  of  massage  and  caustic 
^>plications  must  be  had  before  a  negative  conclusion  is  reached.  The 
po«iococcal  blood  test  will  usually  be  positive  in  marked  and  compli- 
Ea.ted  ok!  cases.  The  tj-eatment  is  an  aid  in  diagnosis  through  noting 
the  value  of  antiseptic  douches  and  applications. 

XHfferential  Diagnosis. — The  differential  diagnosis  chiefly  concerns 
^"philis  in  the  chancrous  or  secondary  stage,  neoplasm  and  tuberculosis. 
Syphilitic  differs  from  gonococcal  cervicitis  in  its  historj'  of  intercourse 
foUoved  by  symptoms  about  three  weeks  later  for  chancrous  cases,  or 
^■b«ut  nine  or  ten  weeks  after  the  intercourse  or  six  or  seven  weeks 
»ftet  the  first  symptoms,  in  secondary  outbreaks,  diu-ing  other  manifes- 
tations of  this  period,  in  any  other  mucosa  and  the  skin.  The  subjec- 
t'^'e  sjinptoms  are  pain  and  tenderness  due  to  the  erosion  of  chancre 
pr  the  mucous  patches  which  commonly  bleed  easily.  The  discharge 
**  different  in  quality,  being  usually  scanty  and  mucoserous  or  sero- 
P**nilent  rather  than  purulent.  Other  prhnary  or  secondarj-  lesions 
*^y  be  complained  of,  about  the  \'ulva,  mouth  or  anus.  The  objective 
**K^s  prove  the  presence  of  corroborating  secondary  lesions  and  that 
^  the  chancre  or  patch  on  the  surface,  which  is  rather  easj'  unless 
^planted  on  deep  lacerations  and  erosions  after  childbh-th.  In  any 
1^  8e  gentle  curetting  of  the  lesions  will  produce  the  characteristic  of 
^"osanguineous  discharge  containing  the  Treponema  pallidum  or  it 
^^  be  found  in  sections  cut  from  the  os  for  the  laboratory  demonstra- 
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tion,  which  adds  also  the  positive  Wassermann  test.  Treatment  is  of 
great  value  in  the  diagnosis  because  mercurial  douches  and  tampons 
locally  and  the  newer  arsenical  products,  such  as  salvarsan  and  neo- 
salvarsan  and  the  standard  mercury  and  iodide  treatment  systemically, 
are  so  magical  in  then*  results  as  to  prove  the  case. 

Neoplastic  differs  from  gonococcal  cerdcitis  in  not  having  a  veneml 
element  in  the  history  unless  the  neoplasm  is  grafted  on  a  ehrraic 
gonococcal  cervicitis,  which  then  makes  the  distinction  unnecessaiy 
but  the  recognition  of  the  cancer  as  important;  in  the  subjective 
symptoms  in  being  less  acute  and  less  congestive  but  more  pamful  with 
apparently  unknown  cause  and  later  much  more  hyperemic  and  heno^ 
rhagic;  in  its  spontaneous  bleeding  as  an  important  factor  and  usually 
denoting  the  ulcerative  stage;  in  its  objective  findings  of  a  hard,  infil- 
trated and  firm  cervix  even  early  in  the  disease  followed  later  by  deq) 
ulcerations  and  extension  into  the  lateral  aspect  of  the  cervix  and 
vagina;  in  its  incorporation  of  the  vagina,  bladder  and  rectum  in  vaiy- 
ing  and  progressing  degree  as  the  cervix  becomes  fixed;  in  its  lymphatic 
involvement,  which  may  be  felt  sometimes  early  and  always  late 
through  the  vagina  and  rectmn  and  in  advanced  cases  in  the  iliac  and 
sacral  regions;  in  its  systemic  symptoms  of  emaciation  and  anemia 
and  in  its  progressing  course  and  final  destruction  of  the  patient 
Sections  of  tissue  taken  from  the  cervix  will  prove  the  cancerous  nature 
and  activity  of  the  lesion  and  wilj  distinguish  it  from  the  deposits  of 
long-standing  simple  or  suppurative  inflammation,  and  s^^philic  or 
tuberculous  deposits. 

TvhercuUms  differs  from  gonococcal  cervicitis  in  being  very  rare  and 
sometimes  in  the  inmiediate  or  remote  history  of  tuberculosis  else- 
where in  the  body  or  in  the  family  of  the  patient;  in  the  subjective 
complaints  of  pain  and  bleeding  and  in  the  objective  findings  of  tube^ 
cles,  bleeding,  and  bacilli  in  the  pus  and  in  fragments  of  tissue  taken 
for  the  laboratory  which  are  likewise  characteristic  of  tuberculous 
activity;  in  its  picture,  in  advanced  cases,  of  tuberculous  anemia  and 
emaciation  and  in  its  frequent  later  deposits  of  the  disease  elsewhere 
in  the  lU'inogenital  system  or  the  body  at  large.  The  tuberculin  icae- 
tion  is  always  positive  but  is  so  conunonly  positive  in  dwellers  in  cities 
as  not  to  possess  great  value  imless  corroborated  by  the  other  clinical 
evidence.  Specimens  cut  from  the  cervix  and  sectioned  distinguish  it 
as  tuberculosis  from  cancer  and  syphilis. 

Treatment. — ^As  in  every  gonococcal  infection  the  hands  of  the 
patients  and  all  utensils  must  be  scrupulously  clean  in  the  prophylaxis 
of  the  patient's  eyes  and  of  children  and  others  with  whom  she  must  have 
contact.  Intercoiu*se  must  be  forbidden  in  the  interests  of  the  husband 
or  other  men.  The  abortive  measures  are  rarely  possible  because  in 
the  strict  sense  cervicitis  is  almost  invariably  secondary  to  vagimtis. 
Very  early  diagnosis  may  reach  the  first  days  of  the  infection  and  make 
the  method  of  Polak  described  by  Norris^  practically  abortive.   Witt 

>  Log.  cit.,  p.  226.    Polak,  in  a  personal  communication  to  the  author,  states  that  Iw 
method  was  described  by  Gels,  Int.  Jour.  Surg.,  July,  1911. 
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F  thf  patient  in  the  high  lithotomy  posture,  after  douching  and  drying 

the  vagina  a  Ferguson  speculum  is  inserted  and  partially  filled  with  a 

25  per  cent,  argyrol  solution  as  a  bath  for  the  cervix  for  ten  minutes. 

A  tampon  soaked  in  equal  parts  of  picric   acid   and   glycerin  and 

supported  by  another  lamba'  wool  tampon  is  left  in  the  vagina  for 

I  twenty-four  hoiuTi.    Daily  repetition  of  this  treatment  is  made  for  about 

I  s  week  and  will  eJieck  many  cases  of  superficial  gonococcal  cer\'icitis 

I  without  involvement  of  the  canal.    True  endocervicitis  is  not  benefited 

I  by  this  measure. 

The  details  of  management  are  fully  described  in  Chapter  IX  on 
fieneral  Principles  of  Treatment  on  page  4S3. 

Curatire  TTeniment. — All  technic  is  modified  by  the  acute  and  chronic 
period  of  the  disease.  Most  cases  belong  to  the  latter  category,  and 
permit  the  more  radical  methods  while  only  expectant  treatment  may 
be  employed  in  the  acute  stages.  Primary'  cases  are,  as  stated,  rarely 
se^n  and  almost  all  appear  after  the  vagma  has  become  involved. 

The  physical  measures  are  naturally  best  in  the  chronic  period  and 
^nibrace  massage  and  hydrotherapy.  Massage  will  drain  the  crj-pts 
of  an  indolent  mucosa  and  is  a  good  preliminary  of  mopping  tlie  thick 
'nucus  away  before  applications.  It  is  somewhat  analogous  to  the 
massage  of  the  male  urethra  upon  a  straight  sound  to  evacuate  the 
follicles. 

The  hydrotherapy  is  local  and  general.  The  former  metliod  must 
''ot  be  used  Just  before,  during,  or  after  the  period,  and  not  while  a 
'^mpon  or  packing  is  in  the  vagina.  Douches  are  given  morning, 
Woon  and  night  in  the  average  case  with  one  added  in  the  severer 
infections.  They  must  be  hot  within  tolerance,  copious  to  at  least 
one  gallon  and  chemically  mild  within  reaction  or  disturbance.  These 
^tails  are  described  in  the  technic  of  douching  in  vaginitis  on  page  544. 
The  general  hydrotherapy  is  hot  sitting  baths  to  draw  the  blood  from 
*^e  deep  pelvis  and  body  baths  for  cleanliness  and  similar  stimulation. 
The  medicinal  measures  are  systemic  and  local  and  are  of  greatest 
**^Pvice  during  the  chronic  rather  than  the  acute  period.  The  systemic 
•dniinistration  is  for  tlie  subsidence  of  any  absorption  and  chiefly  of 
the  associated  lesions,  notably  those  of  the  urethra,  vulva  and  vagina, 
^n  the  chronic  stage  the  influence  is  indu^ct  and  is  aimed  through  tonics 
^o  build  up  resistance  and  to  restore  depreciated  health.  Serumtherapy 
"^fty  be  tried  with  little  promise  of  result.  As  in  the  male,  the  sermn 
•"ay  be  used  in  the  later  acute  stage  and  the  bacterin  in  the  chronic 
f**"iod.  The  details  are  described  mider  serumtherapj'  on  page  512. 
The  local  medication  is  best  omitted  during  the  asceuduig  and 
•lescending  congestion,  usual  tliree  days  before  and  after  the  menses. 
^  preliminary  essential  is  removal  of  the  slimy  slug  of  mucus  usually 
fiherent  in  the  os  externum.  Most  of  the  available  drugs  coagulate 
Its  mucopus  or  mucus  forming  a  very  thick  soft  scab  protecting  the 
''iseased  epithelium.  An  alkaline  douche  should  be  taken  at  home  of 
either  sodium  bicarbonate,  sodium  biborate  or  normal  salt  solution, 
alone  or  combined  to  soften  the  mucus.    In  the  oSice  a  speculum  and 
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tenaculum  expose  the  cervix  which  is  sponged  or  sprayed  with  similar 
solutions  and  swabbed  free  of  mucus  with  sterile  cotton  on  probes. 
This  is  superficial  external  and  internal  cleansing  of  the  cervix  as  far 
as  the  OS  internum,  which  must  not  be  passed.  Injections  are  dangeitMis 
but  instillations  of  a  few  drops  of  mild  antiseptics  and  caustics  are  A 
value  through  a  s^Tinge  similar  to  the  Bangs  or  Keyes  instrumeDts, 
with  freedom  for  retiu*n  flow  so  that  nothing  will  be  carried  into  the 
endometrium.  Swabbing  the  cervix  with  applicators  is  perhaps  the 
best  method.  The  cotton  should  be  abnost  dripping  so  that  excess 
fluid  will  soak  into  the  folds  and  crypts. 

The  technic  of  swabbing  is  as  important  as  that  of  douching  and 
covers  the  following  details :  After  the  vagina  is  cleansed  with  a  solvent 
douche  a  speculiun  and  tenaculiun  have  exposed  the  cervix.  Diktip^ 
tion,  if  necessary,  is  secured  with  the  Hanks'  sounds  passed  onfcr 
through  the  external  os.  All  surfaces  are  then  dried,  the  posterior 
cul-de-sac  protected  with  gauze,  the  mucus  plug  thoroughly  removed 
and  then  the  swabs  just  dripping  with  the  drug  are  inserted  and  moved 
in  all  directions  except  through  the  internal  os  in  order  to  readi  il 
points  of  the  disease.  The  usual  relative  strengths  and  combinatiooi 
or  standard  drugs  are  preferred.  The  best  are  nitrate  of  silver  5  to  15 
per  cent.,  tincture  of  iodin,  pure  or  half-strength  ichthyol,  potasatft 
permanganate  1  in  500  to  1  in  250,  argyrol  25  to  50  per  cent.,  proi 
10  to  20  per  cent.  Visible  reactions  must  be  had,  such  as  the 
stain  of  nitrate  of  silver,  the  brown  of  iodin  and  the  black  of  ichthydi^ 
argyrol  or  potassium  permanganate.  Exuberant  granulations  aie 
burned  off  with  caustic  strengths.  In  the  catarrhal  stage,  when  infe^ 
tion  is  absent,  the  astringent  concentrations  are  indicated  in  about  \ 
third  strength  or  less  of  the  foregoing  solutions.  Ultzmann's  sohidoi 
as  employed  in  the  male,  in  the  same  or  double  strength,  is  goodi 
Repetition  is  better  than  imdue  strength  of  application  and  due  tine 
must  be  permitted  for  the  formation  and  casting  of  the  supeificid 
slough  and  for  healing  of  the  mucosa  before  another  treatment  is  given. 

The  tampon  is  of  value  as  in  vaginitis  and  employed  in  the  sanift 
manner.  A  thin  mass  of  cotton  is  thoroughly  saturated  with  the  diec 
and  then  wrapped  carefully  about  the  cervix  for  full  absorptive  and 
decongestive  action.  What  might  be  called  counterinoculation  may 
be  tried  with  yeast  or  lactic  acid  bacilli.  Reports  in  literature  ait 
contradictory.  The  probabilities  are  that  it  may  succeed  in  some 
and  fail  in  others.  Abraham^  and  Menge^  employed  yeast  in  any 
and  Martin^  in  pregnancy.    Watson*  employed  lactic  acid  bacilli. 

The  technic  with  yeast  is  a  clean,  dry  vagina  after  a  normal  sah 
solution  douche  and  the  yeast  powder,  previously  sterilized  ot  not, 
is  either  insufflated  into  the  cavity  of  the  vagina  and  cervix  or  applied 
heaped  liberally  on  a  tampon.  Abraham  states  that  he  reinforces  this 
treatment  with  a  glycerin  suppository  rich  in  yeast. 

1  Monats.  f.  Geb.  u.  Gyn.,  vol.  xxxi.  >  Hand.  d.  Geschlechtskh.,  Vienna,  1910. 

»  Bcrl.  kliu.  Wchnschr.,  1904,  No.  13,  pp.  325  and  329. 
*  British  Med.  Jour.,  January  22,  1910. 


GONOCOCCAL  CERVICITIS  555 

The  Watson  procedure  obtains  whey  by  filtering  sour  skimmed 
milk.  Salts,  lactose,  lactalbumen  and  abundant  lactic  acid  bacilli  are 
in  the  whey,  which  may  be  reinforced  with  powdered  lactic  acid.  Daily 
tmitiDents  with  either  the  yeast  or  the  bacilli  method  are  necessary 
until  the  gonococcus  remains  absent. 

The  author  has  tried  bougies  containing  active  lactic  acid  bacilli 
in  the  male,  in  various  stages  of  gonococcal  urethritis.  The  results 
seem  to  be  that  the  bougie  as  a  foreign  body  excited  the  urethritis 
more  than  the  lactic  acid  bacilli  destroyed  the  gonococci.  This  is 
rather, the  logical  outcome  because  such  foreign  body  offence  begins 
ftilh  the  moment  of  intnxluction  of  the  bougie  into  the  inflamed  canal, 
whereas  inoculation  and  growth  of  the  bacilli  upon  the  mucosa  require 
at  le«st  many  hours.  The  latter  process  is  handicapped  by  such  a 
lapse  of  time.  He  has  long  ago  abandoned  the  method  as  a  virtual 
fiiiure. 

The  surgioal  measiu-es  are  nonoperative  and  operative.  Chief  among 
tie  former  is  <lilatation  of  the  canal  with  the  Hanks  sounds,  as  needed, 
Md  already  describe<l.  The  minor  operative  technic  are  incision  and 
WUterization  of  the  nabothian  cysts  when  they  occur  and  the  curette- 
Oient  of  unhealthy  granulations  and  cauterization  of  deeper  lesions  in 
"Hunner's  metliod.  Douches  and  tampons  should  always  Follow  such 
Ptieedures.  Trachelectomy  is  the  one  major  operation  available  for 
Jestructive  lesions  in  tlie  cervix.  For  details  of  this  operation  the 
fader  is  referred  to  works  on  gjTiecology. 

The  Hunncr  technie'  is  selected  for  deep  lesions  with  intractable 
^mptoms.  A  speculum,  tenaculum,  thermocautery  or  electrocautery, 
^Wnpons,  gauze  and  dressing  forceps  are  required.  The  patient  is 
I**pared  by  douching  and  drying  the  vagina  and  by  securing  the  cer\'tx 
*itli  the  tenaculum  between  the  blades  of  the  speculum.  General 
Westhcsia  is  never  used  and  local  anesthesia  only  when  the  cervix  is 
^*ry  sensitive.  The  Sims'  position  and  specuUun  are  best?  The 
cautery  at  dull  red  heat  is  drawn  evenly  along  the  axis  of  the  cervix, 
buniiig  not  too  deeply  and  not  more  than  2  to  5  mm.  with  a  respite 
"rtween  each  stroke,  which  number  a  half-dozen  or  less.  Packing  is 
Bsed  for  bleeding  or  discharge.  Repetition  is  after  three  weeks,  per- 
mitting full  healing  and  restitution  so  far  as  possible.  Ten  sittings  are 
usually  sufficient.  The  method  is  dangerous  except  in  the  hands  of 
»n  eipert,  because  the  burns  may  readily  be  too  extensive.  A  small 
ttr^'ical  drain  attached  to  the  vaginal  gauze  with  the  removal  of  both 
't  the  end  of  twenty-foiu"  hoiu^  is  good  practice. 

f'UTettement  of  the  cervix  followed  by  the  applications  just  noted 
""*>■  be  done.  It  usually  requires  repetition  every  two  weeks  for 
*'''era|  sittings.  As  a  rule  it  is  combined  with  uterine  curettement. 
.  ■-^fteriTeatment. — Gonococcal  cervicitis  in  general  requires  continua- 
"**i  of  treatment  for  many  weeks.  It  is  of  slow  progress  toward  cure 
"•d  do^  not  suddenly  cease.    There  is  usually  a  catarrhal  afterstage 

,  Jauuary  20,  1906,  p.  1»1. 
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which  sometimes  requires  as  much  attention  as  the  infective  stage. 
In  the  immediate  af  tertreatment  there  must  be  no  intercourse  and  die 
surgeon  must  keep  the  case  under  careful  observation  and  frequent 
bacteriologic  test.  The  -remote  aftercare  is  an  occasional  report  to 
the  doctor's  office  with  a  bacteriologic  examination.  If  the  woman  k 
married  or  is  living  with  a  man  and  if  she  has  resiuned  regular  sexml 
relations  with  him  without  infecting  him,  then  this  fact  becomes  the 
best  of  all  tests  because  it  is  a  physiological  test. 

Cure. — Gentle  persistent  judicious  measures  with  full  cooperatioo 
by  the  patient  will  induce  a  ciu'e.  C«r\'icitis  in  many  of  its  features  b 
analogous  to  prostatitis  in  the  male.  The  pathologic  cure  is  ofta 
seciu'ed  and  without  permanent  lesions  except  in  the  crypts,  and  tk 
symptomatic  cure  is  usual  in  intelligent  patients.  The  bacteriologic 
ciu'e  must  be  absolute  after  repeated  tests  and  may  embrace  also  tk 
hemologic  tests.  It  may  be  present  although  a  slight  noninfectiMB 
catarrh  may  persist.  The  woman  must  be  examined  in  the  quiescent 
and  excited  states  as  discussed  in  the  general  subjects  of  prophylaxis, 
and  intercourse  must  not  be  had  until  the  organisms  have  been  coo- 
sistently  absent  for  at  least  three  examinations  at  long  intervals,  suck 
as  monthly.  The  complement  fixation  test  is  important,  especialljr 
as  in  the  long  and  severe  cases  it  is  apt  to  be  present.  The  negative 
reaction  is  desirable. 

GONOCOCCAL  ENDOMETRITIS. 

Significance. — Significance  regards  the  factors  of  extension  and  results 
of  the  disease  within  the  womb.  The  gonococcus  advances  directly 
along  the  mucosa  from  the  cervix  to  the  endometrium  in  severe  cases, 
being  hindered  by  the  narrow  internal  os,  the  plug  of  mucus  and  the 
gravitation  of  the  uterine  mucus  and  other  secretion  outward  against 
the  line  of  attack.  As  in  all  gonococcal  lesions  the  endometrium  is 
profoundly  altered  in  any  severe  and  in  many  average  cases  so  that 
sterility,  dysmenorrhea  and  other  disturbances  of  this  function  are 
seen. 

Varieties. — ^The  varieties  are  as  to  course  acute,  subacute  and  chronic, 
as  to  organisms  nongonococcal  and  gonococcal  and  as  to  sequeb  uncom- 
plicated and  complicated. 

Etiology. — ^The  etiology  is  in  the  predisposing  factors  anything  ^i^ 
contributes  to  uterine  congestion  in  the  form  of  catarrhs,  lacerations,  j 
displacements,  deformity  and  the  like.    Uterine  disease  secondary  tn 
miscarriage  and  abortion  is  a  potent  element,  likewise  ph}^iolop* 
congestions  of  menstruations  and  puerperium.    During  menstruation 
the  mucosa  is  congested,  and  the  plug  of  mucus  is  absent  or  fc*i 
depriving  the  womb  of  its  protection,  and  after  childbirth  or  miscarriage 
the  same  condition  is  present  in  more  pronounced  .degree  so  that  an 
old  infection  of  the  cervix  by  lighting  up  or  a  new  infection  may  advanct 
into  the  endometrium. 

The  exciting  cause  is  always  the  pus-producing  organisms,  of  whid 
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liefly  concerned  with  the  gonococcus  although  the  Strepto- 

id  the  Staphylococcus  pyogenes  are  equally  common  and 

;,  yet  less  usually  sexually  acquired  in  that  they  are  seen 

Ibirth  and  miscarriage.    Meddlesome  office  instrumentation, 

'  the  vogue,  may  be  the  indirect  or  direct  cause  of  infection. 
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round  cells  invading  the  mucosa  in  the  circulatory,  trophic,  fdnmlulir 
and    l.vTnphatic   pathologj'.     The   circulatory   changw!   prw^nt  cIk 
hj-peremia,  swelling  and  edema  and  the  dilated  vessels  exTvudittji:  intii 
the  muscle  coat.    The  trophic  disorganization  is  the  loss  «r  multipiia-     I 
tion  of  cells  of  the  epithelium,  superficial  ulcers  ami  tliickeninp  mvI     I 
eellulur  substitution  shown  in  atypical  size,  form  and  staining  of  (he     I 
elements.     The  glands  may  more  or  less  escape  or  1k'  pnifoiindiv 
changed,  so  that  every  possibility  from  nonnal,  <x)ntract«'d.  enUrpd. 
cjst  and  abscess  cavities  are  seen.    Their  epithelia  are  modified  Iwl 
less  than  on  the  surface  of  the  endometrium  and  usually  fxfolisttJ 
or  thickened.    The  stroma  of  the  mucosa  is  invaded  with  white  •»* 
red  cells,  serum  and  alteration  of  its  essential  cells  and  the  t.Mnphati'^ 
passing  into  the  myometrium  are  engorged  with  ititlainmator>'  produrt'^ 

The  permanent  lesinnn  are  the  same  as  those  produced  bj'  the  \^aKV 
coccus  in  eveiy  mucous  membrane  and  are  represented  by  lus*.  *»*'*' 
stitution  and  contraction  of  epitlielia  of  the  glands  and  the  surf*** 
and  in  more  or  less  persistent  catarrh. 

Gotuxoceal  chronic  etidfmiftrilis  is  usually  a  positive  drftrcr  ot  "^^l 
permanent  lesions  of  acute  endometritis,  havuig  the  essence  of  chru-^**! 
productive  inflammation,  disseminate  or  diffuse,  so  that  then  i 
thickenings  or  atrophy  or  the  mucosa  may  be  nearly  normal  MicM^j^ 
scopically  are  unevenness  and  irregularities  of  surface  with  many  po^Wf*' 
poid  areas  and  granulations,  with  indolent  hx-peremia  ami  exiidatir^;^^  i 
Alicroscopically  the  epithelia,  glands,  stntnia,  vessels,  lymphatics  " 

both  the  endometrium  and  myometrium  are  changetl.  In  the  sint^^^?" 
ficial  mucosa  are  cellular  loss  in  desquamation  and  ulceration,  mnl 
plication  in  thickenings,  granulations  and  polypi  and  substitution 
metaplasia — columnar  cells  being  either  atypical  or  displacpd 
squamous  cells.  The  glandules  are  enlarged,  h>'})ertrophie)). 
pressed  or  atrophied,  patent  or  occluded  with  cjstic  or  abscess  d«\flti 
ment.  Their  epithelia  are  lost,  multiplied  or  substituted  exactly 
the  surface  but  m  much  Iciss  degree,  and  secretion  is  absent  or  allei 
becoming  thick,  mucoserum  filled  with  white  or  red  blocKlcells,  il-  *«»■ 
quamated  epithelia,  detritus  and  pus  in  which  the  gonix'occus  nuy  «r 
may  not  be  present.  The  stroma  is  infiltrated  with  red  and  wl^fc^itc 
bloodcells  and  small  round  cells  and  often  ,<o  hj-pertmphiwi  a*  to 
grouj>  the  glandules  abnorinally.  crowding  many  togt'ther  and  se|»K"^t- 
iiig  others.  The  stroma  is  further  morlilie<l  by  vascular  h\i»ertroil=»hy 
and  multiplication  extending  even  into  the  musculuris,  which  is  inv»«:3*^ 
in  the  same  way  along  llie  course  of  the  bliMxlvesseU  and  ljinphve^^*™> 
constituting  the  early  degree  of  metritis. 

The  associated  lesions  of  both  acute  and  chronic  endometritis 
other  gonococcal  foci  in  the  internal  and  ertcmal  reproductive 
especially  metritis,  salpingitis,  ovaritis  and  peritonitis  in  sev«n 
and  the  complicating  lesions  are  of  the  sj'stemic  and  uritiar>' 
invoking  the  urinary  organs  above  the  bladder. 

Sjmptotns. — The  s\mptoms  are  acute,  subacute  and  chronic.   ^^ 
jective  and  objective,  local  and  sj-stemic  and  varj'  with  inv 
establishment  and  termination. 
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Gonococcal  acide  endometriiis  has  circulatoty,  sensory,  exudative 
id  functional  disturbance  in  the  invasion,  which  is  usually  less  marked 
lan  in  many  other  gonococcal  lesions.  The  circulatory  excitement 
luses  the  indefinite  weight,  dragging  and  pain  of  the  early  days  and 
involved  with  the  exudation  in  the  subjective  local  outbreak.  The 
inctional  derangement  of  the  menses  is  that  they  are  checked  or 
ecreased,  excited  or  prolonged.  Vaginal  and  cervical  discharge  is 
i  first  decreased  and  then  with  the  establishment  increased  like  that 
rom  the  endometrium  and  all  the  other  symptoms.  In  these  respects 
dhe  discharge  behaves  exactly  like  that  from  the  male  anterior  urethra 
when  the  prostatic  urethra  becomes  involved,  as  already  explained. 
VTith  the  continuance  of  the  inflammation  menstrual  disorder  is  pro- 
knged  or  augmented. 

The  objective  local  signs  are  classed  as  circulatory,  exudative,  sen- 
80iy  and  functional.  Congestion  of  circulation  enlarges  and  softens 
both  the  body  and  cervix  of  the  uterus  and  commonly  opens  the  os 
externum  so  that  it  gapes  and  is  filled  with  exudate.  The  discharge 
isthb  and  serous,  differing  from  that  from  the  cervix,  which  is  mucous 
ind  stringy.  Admixture  of  the  cervical  and  endometrial  discharge 
is'copious,  moderately  thick  and  somewhat  stringy,  whitish  or  positive 
yeUow  according  to  the  mucopus  or  pus  present  and  its  constituents 
ire  mucus,  pus,  red  and  white  bloodcells,  epithelia,  detritus  and 
xigaiiisms,  notably  the  gonococcus.  Tenderness  is  often  found  in  the 
Hxly,  cervix  and  annexa  of  the  womb  and  the  functional  disturbances 
complained  of  by  the  patient  may  be  corroborated  by  observation, 
ostrumental  examination  of  the  endometrium  is  meddlesome  and 
angerous  and  no  longer  practised  by  experts. 

The  subjective  and  objective  systemic  symptoms  may  be  absent  in 
lild  cases  but  are  usually  present  and  moderate  or  marked  according 
►  severity.  They  are  those  of  all  septic  and  absorptive  conditions — 
till  or  chilliness,  anorexia  with  nausea  or  vomiting,  diarrhea  or  con- 
ipation,  fever  which  is  usually  moderate  and  always  variable  in  its 
anges,  circulatory  and  respirator}^  excitement,  malaise  and  pros- 
ition. 

The  termination  varies  with  severity.  The  mild  cases  may  go  on  to 
ictically  complete  anatomical  and  physiological  recovery  but  these 
les  are  rare  because  the  gonococcus  has  a  locally  destructive  power. 
c  average  severe  case  is  apt  to  pass  into  more  or  less  typical  chronic 
ions  with  the  symptoms  described  under  chronic  endometritis  and 
r  intense  cases  during  their  acme  or  even  subsidence  may  develop 
ensions  into  the  myometrium,  tubes,  ovaries  and  peritoneal  cavity. 
Janococcal  Chronic  Endometritis, — ^This  lesion  is  one  of  grave 
iificance  to  the  woman  in  the  anatomy  and  physiology  and,  like 
tricitis;  to  the  community  in  the  infectiousness  which  it  retains  for 
5  periods.  Its  etiology  is  that  of  a  prolongation  of  an  acute  attack 
%  direct  origin  in  a  subacute  or  semichronic  onset.  Either  may 
e  or  be  associated  with  the  acute  form  exactly  as  has  been  stated. 
^wise  as  in  the  cervix,  chronic  endometritis  may  have  a  low-grade 
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persistent  or  slowly  progressive  quality  or  numerous  relapses  an 
exacerbations  dependent  on  the  nonnal  processes  of  menstruation  an 
labor,  or  on  the  accidents  of  miscarriage  and  abortion  or  on  meddk 
some  and  septic  instrumentation  or  on  trauma  by  manual  examinaticm 
Any  of  these  factors  by  producing  hyperemia  or  breaks  in  the  surfaot 
of  the  mucosa  open  the  portal  for  entrance  of  the  disease  as  a  relapse 
exactly  as  a  primary  attack. 

Symptoms  are  as  in  all  cases  subjective  and  objective,  local  and  siys- 
temic.    Exacerbations  have  all  the  elements  of  fresh  acute  outbreaJOi 
The  subjective  local  symptoms  are  exudative,  sensory  and  functionaL 
The  discharge  is  the  most  prominent  persistent  and  significant  com- 
plaint.   Its  quantity  is  considerably  less  than  in  the  acute  stages  and 
its  quality  is  less  tenacious,  stringy  and  purulent  owing  to  the  mixture 
of  the  endometrial  and  cervical  mucus  and  the  gradual  subsidence  of 
the  purulence.    Its  constituents  are  otherwise  the  same:  red  and  ^diite 
bloodcells,  puscells,  epithelia,  detritus  and  organisms  c^  which  the 
gonococcus  is  most  important  but  often  very  difficult  to  detect  and  a 
large  number  of  negative  specimens  alone  tend  to  prove  its  absence 
as  shown  under  diagnosis.    The  sensory  conditions  are  slight  excqit 
during  an  exacerbation,  when  they  duplicate  those  described  uncfer 
acute  endometritis.    The  functional  derangement  concerns  menstna- 
tion,  impregnation  and  pregnancy.    Any  possible  change  in  menstrut- 
tion  is  seen.    Painlessness  may  become  severe  dysmenorrhea.   Scanty 
may  become  profuse,  and  profuse  may  change  to  scanty  or  absent; 
so  that  dysmenorrhea,  amenorrhea,  menorrhagia  and  even  mctiw^ 
rhagia  are  not  uncommon  as  alterations  of  previously  nonnal  men- 
struation.   Changes  in  the  endometriimi  make  impregnation  impossflA 
so  that  relative  sterility  is  seen  or  if  conception  occurs  the  same  lesioffl 
lead  to  abortion. 

The  objective  local  symptoms  relate  to  the  other  sexual  organs  and 
the  peritoneum  and  are  physical,  functional  and  exudative.    Signs  rf 
the  gonococcus  are  easily  seen  in  the  urethra,  vulva,  vestibular  ^ands 
and  cervix.    The  body  of  the  womb  is  enlarged,  softened  from  chronic 
congestion,  somewhat  tender  and  often  altered  in  flexion  and  position. 
If  the  case  has  been  severe,  metritis  is  present  and  augments  these 
otherwise  indefinite  and  variable  signs  and  also  lesions  in  the  annesa 
and  pelvic  peritoneum  may  offer  abundant  objective  findings  in  enlarge- 
ments, deformities  and  adhesions.      The  discharge  has  a  thinner 
consistency,  less  purulence  but  the  same  microscopic  and  bacteno- 
logical  findings  as  noted  in  acute  endometritis.    Corroboration  of  can- 
plaints  concerning  menstrual  disturbance,  sterility   and  abortion  is 
definite  and  often  easv. 

The  subjective  and  objective  systemic  symptoms  are  usually  lacking 
or  insignificant;  when  present  they  are  more  apt  to  depend  on  extenaon! 
of  the  disease  into  the  tubes  and  peritoneum  or  on  complications  n 
the  upi)er  urinary  tract  than  on  the  endometritis  itself. 

The  termination  is  a  very  uncertain  matter.  Anatomical  recover 
is  probably  never  seen  in  that  portion  of  the  mucosa  and  glands  ai 
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rofoundly  changed.  Physiological  recover^'  in  mild  cases  is  sometimes 
bserved  but  the  average  chronic  infection  leaves  permanent  changes 
nd  persistent  symptoms.  These  may  be  only  a  mild  catarrh  or  a 
elapsing  mucopmiilent  or  purulent  leucorrhea  or  incurable  dysmenor- 
liea.  The  sequel  of  sterility  or  frequent  abortion  is  very  important 
nd  finally  the  infectiousness  of  the  woman  in  intercourse  is  often  a 
lenace  for  manv  years. 

Diagnosis. — Diagnosis  of  gonococcal  acute  endometritis  due  to  the  gono- 

occus  is  usually  not  difficult.   The  history  affords  admission  of  con- 

sminating  intercourse  and  the  progress  of  the  disease  from  the  urethra 

nd  the  vulva  upward  or  its  appearance  in  these  parts  at  about  the  same 

Kriod.   The  subjective  complaint  is  dragging  pain,  free  discharge  and 

ikered  menstruation  combined  with  the  objective  sign  of  an  enlarged 

uterus  and  of  gonococcal  pus  in  the  urethra,  vulva,  vestibular  glands, 

vagina  and  cervix.   The  laboratory'  specimen  detects  the  gonococcus  in 

(me  or  more  specimens  and  recognizes  the  character  of  the  constituents 

o(  the  pus,  especially  the  mucoserum,  as  contrasted  with  the  thick  mucus 

of  the  cervix  and  the  ciliated  epithelia.   Numerous  specimens  must  be 

Dative  for  the  gonococcus  and  positive  for  other  organisms  before 

the  disease  is  called  nongonococcal,  and  in  severe  cases  the  gonococcal 

complement  fixation  test  if  positive  is  of  great  value.    The  treatment 

of  the  endometritis  itself  is  not  of  much  diagnostic  meaning  but  that 

of  the  associated  gonococcal  lesions  is  contributive  of  proof. 

Diagnosis  of  gonococcal  chronic  endometritis  in  exact  sense  is  difficult. 
It  must  recognize  focal  inflammation  in  contrast  with  cervical  involve- 
ment and  with  cervicitis  and  endometritis  together.  The  subjective 
^ptoms  are  of  little  weight  beyond  suggestions,  as  they  are  alike  in 
cardinal  characters  in  all  forms  of  endometritis.  Objective  invasion 
of  the  uterine  cavity  with  catheters  or  other  instriunents  for  diagnosis 
is  no  longer  practised,  so  that  one  is  compelled  to  rely  on  extensions  of 
the  infection  into  the  tubes,  ovaries  and  peritoneum  as  important 
proofs,  because  they  are  such  common  associates.  Treatment  alone  is 
final  because  operative  and  revealing  the  exact  pathological  process 
^in  the  pelvis. 

Differential  Diagnosis. — The  differential  diagnosis  chiefly  concerns 
•cute  endometritis,  tubal  extension  and  degenerating  fibroids. 

TML  extension  differs  from  gonococcal  acute  endometritis  in  always 
having  a  history  of  severe  onset,  rapid  progress  from  the  external  geni- 
tab  to  the  uterus  and  from  tte  uterus  to  the  tubes  and  pelvic  cavity.- 
The  subjective  symptoms  are  ovarian  pain  associated  with  intense 
systemic  symptoms  of  infection  and  absorption  and  a  distinct  tendency 
to  bowel  and  bladder  disturbance.   The  objective  lesions  must  be  deter- 
nained  by  the  most  gentle  possible  examination,  because  violent  manip- 
ulation in  this  acute  disease  may  convert  a  congestion  into  a  suppura- 
tion of  the  tube  or  extend  early  tubal  lesion  to  the  ovarj^  and  the  peri- 
xmeum.    The  observer  must  be  satisfied  with  a  sense  of  fullness  and 
endemess  in  the  tuboovarian  region,  the  fomices  of  the  vagina  and 
)ss  of  mobility  of  the  cervix.    Rectal  examination  will  often  demon- 
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strate  what  the  vaginal  touch  fails  to  do.  Manifestly  specimens  from 
the  tube  cannot  be  obtained  ^or  the  laboratory  except  at  operation, 
which  is  no  longer  contemplated  in  acute  stages.  Treatment  is 
of  value  in  that,  as  acute  symptoms  subside  and  chronic  signs  supo^ 
vene,  a  fuller  physical  examination  is  possible  and  the  invaded  dbe 
may  be  exactly  outlined.  At  operation  the  condition  is  evident  and 
the  bacteriologic  study  of  the  tubal  contents  may  be  carried  out 

Degenerating  tumor  differs  from  gonococcal  acute  endometritis  in  having 
a  histor>'  which  is  never  acute,  denies  infectious  intercourse  and  gono- 
coccal conditions  elsewhere  in  the  urinogenital  tract.  The  subjecti^'e 
symptoms  are  those  of  indefinite  sensations.  Bleeding  is  the  most 
prominent  sign,  which  may  be  early  but  is  usually  late.  Thus  menstrua- 
tion is  made  excessive  and  often  metrorrhagia  appears  late.  With 
ulceration  during  the  degeneration,  shreds  of  tissue  may  be  cast  and 
should  always  be  submitted  to  the  laboratory'.  The  objective  signs 
are  those  of  irregular  enlargement  of  the  womb  with  softening  but  vWi 
little  tenderness  unless  ulceration  is  present.  Subperitoneal,  ceniol 
and  mural  nodules  may  be  present  and  contribute  much  to  the  diagnose 
which  is  settled  by  the  treatment  at  operation. 

Treatment.^-Variations  must  be  adopted  to  the  acute  stage,  in  which 
the  expectant  method  predominates,  and  to  the  chronic  stage  in  irfiidi 
numerous  details  are  available  according  to  conditions. 

The  prophylaxis  is  personal  and  social.  The  personal  protection 
through  great  cleanliness  of  the  hands  and  dressings  concerns  the 
eyes  and  the  vagina,  vulva  and  urethra  below  and  the  tubes  aboN'e  the 
lesion,  through  the  utmost  absence  of  excitants,  either  physical,  phj'sio- 
logical  or  therapeutic.  The  social  prevention  bums  the  dressings, 
requires  special  utensils,  toilet  articles,  bedding  and  the  like  and 
forbids  intercourse.  Abortive  measures  are  unknowTi,  because  the 
endometriiun  is  inaccessible  to  any  such  attempt. 

The  essentials  of  management  are  described  in  Chapter  IX  on  General 
Principles  of  Treatment  on  page  483. 

Curative  Treatment, — ^AU  effort  is  chiefly  expectant  and  comprises 
gentle  measm^s,  guiding  and  aiding  Nature's  processes  rather  than 
instituting  great  reactions  of  their  own.  Thus  the  tendency  to  increase 
and  extension  of  the  lesion  are  avoided.  The  associated  lesions,  almost 
always  antecedent,  in  the  urethra,  vulva,  vagina  and  cervix  have 
attention  at  the  same  time. 

•    The  physical  measures  are  only  hydrotherapy  for  thermal  and 
cleansing  effects.    Its  local  administration  is  either  cold  or  heat  accord- 
ing to  the  comfort  of  the  patient  and  secured  by  the  ice-bag  or  coil  or 
the  hot-water  bag  or  coil  over  the  lower  abdomen.    Alcohol  sponge- 
baths  soothe  the  patient  and  Umit  the  distress  of  fever.    The  douches 
must  have  the  same  preliminary  details  as  those  laid  down  for  Milvitis 
and  vaginitis  and  they  fulfill  the  same  indications  in  cleanliness,  anti- 
sepsis and  decongestion.    The  sitting  posture  on  a  doudie-pan  is  best, 
to  avoid  as  far  as  possible  penetration  by  the  current  or  gravitation 
of  retained  fluid  into  the  uterus.    The  pressure  should  be  moderate 
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d  the  nozzle  should  provide  well  for  the  return  flow.  No  nozzle  is 
tter  than  the  double-shank  glass  type  with  a  long  and  wide  space 
tween  the  two  shanks  through  which  the  outflow  occurs. 
The  posture  for  drainage  is  important  and  may  be  sitting,  lateral, 
Tsal  or  ventral.  Fowler's  position,  incomplete  or  practical  in  degree 
cording  to  need  and  comfort  of  the  patient,  is  available  for  retro- 
»sitions^  likewise  either  of  the  lateral  positions.  The  dorsal  or  the 
aitral  positions  may  be  alternated  for  anteropositions.  Observa- 
on  of  results  will  alone  determine  and  the  patient's  comfort  must  not 
» broken  because  such  irritation  may  augment  the  disease. 

In  its  systemic  application  hydrotherapy  offers  sitting  baths  to 
dieve  congestion  and  stasis  and  body  baths  to  soothe  and  cleanse. 

The  medicinal  measures  are  systemic  and  local.  The  former  are  not 
irgely  demanded  or  serviceable,  except  anodynes  for  severe  pain^ 
irculatory  sedatives  for  undue  congestion,  supportives  for  prostration 
ind  tonics  for  depreciation  in  the  long  cases.  The  local  means  are  in 
k  acute  period  only  the  vulvar  and  vaginal  douches,  at  first  cleansing, 
ien  antiseptic,  as  the  case  improves. 

Hie  surgical  procedures  are  omitted  in  the  acute  period  in  all  cases 
wit  become  important  in  many  forms  of  gonococcal  chronic  endome- 
ritis.  Acute  endometritis  often  becomes  chronic  like  other  gono- 
occal  infections. 

(kmococcal  Chronic  Endo7netritvf, — As  in  the  acute  lesion  the  manage- 
lait  is  moderated  according  to  circiunstances. 

The  physical  measures  are  massage  and  hydrotherapy.    Massage 

I  only  for  the  bogg>-  uterus  late  in  the  catarrhal  stage  without  infec- 
on.  As  in  the  prostate  its  benefits  may  be  great  and  should  be  tried, 
ocal  hydrotherapy  offers  hot,  long  douches  which  benefit  the  conges- 

00  and  relaxation  of  the  organ  but  do  not  reach  the  infected  mucosa. 

II  their  details  are  fully  discussed  under  vaginitis,  page  544.  General 
Kdrotherapy  comprises  the  sitting  baths  and  the  body  baths  which 
hen  properly  given  are  soothing  and  decongesting  and  fulfill  their 
ier  usual  indication.    Their  influence  on  the  infection  is  indirect. 

The  medicinal  measures  are  given  systemically  and  locally.  By 
'stemic  administration  the  system  is  supported  against  anemia, 
ability  and  absorption  by  the  usual  selection  of  hematinics,  stimulants 
id  eliminants.  Ergot  may  be  given  with  or  without  either  hydrastis 
'  viburnum  prunifoliimi  or  both,  for  a  relaxed  uterus,  such  as  would 
i  benefited  by  massage.  Serumtherapy,  as  in  cervicitis,  may  be  tried 
It  is  of  little  value.    The  more  chronic  the  stage  the  greater  the  value 

1  bacterin.  A  severe  negative  phase  should  never  be  provoked, 
erum  is  suggested  for  the  acute  period.  All  details  are  described  under 
He  general  subject  of  serumtherapy  on  page  512. 

In  the  local  adminstration  the  metlicated  douches  described  in 
ulvitis  and  vaginitis  are  available.  Direct  uterine  applications  are 
*  great  value  but  must  be  used  with  utmost  aseptic,  physical  and 
emical  caution.  The  greatest  danger  is  in  office  treatment  when 
rvical  drainage  is  not  eflScient.    Applications  are  best  during  the  few 
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weeks  after  a  curettement  while  the  cervix  remains  wide  open  for 
drainage.  Some  authorities  prefer  to  omit  them.  They  had  best  not 
be  tried  without  instruction  or  experience.  As  preliminaries  examinir 
tion  must  exclude  infection  of  the  tubes,  ovaries  and  peritoneum. 
The  vulva  and  vagina  are  carefully  douched  with  the  solvents  iod 
destroyers  of  pus  and  then  with  gentle  methods  under  strict  antisqA 
precautions  the  slug  of  mucus  is  removed  as  in  cervicitis  and  then  the 
endometrium  is  swabbed  in  the  method  described  for  chronic  endo- 
cervicitis  on  page  553.  The  entire  lining  should  be  gently  but  ^ 
oughly  reached  with  special  reference  to  junctures  of  the  anterior  uA 
posterior  walls  to  form  the  roof  and  two  lateral  walls.  The  cervii 
must  provide  free  outlet  for  excess  of  fluid. 

So-called  counterinoculation,  following  the  same  method  in  the 
vagina  and  cervix,  has  been  attempted  by  Brindeau^  with  the  badlhi 
of  lactic  acid.  Foul  exudate  is  said  to  have  been  promptly  overcome 
in  14  endometrites  and  in  78  women  with  other  gynecologic  conditioDS. 

The  surgical  measures  are  nonoperative  and  operative.    Among  the 
former  class  is  chiefly  dilatation  of  the  cervix  for  drainage  and  infr 
rectly  the  applications  and  instillations.    The  operative  measures  iff, 
curettement  without  or  with  trachelectomy.    The  fidl  details  of  thae 
operations  are  left  to  works  on  gynecolog>^  but  the  following  geoeml 
features  of  curettement  should  be  remembered.    The  case  should  be 
one  of  indolent  irresponsive  sj-mptoms  and  defective  drainage  and  the 
time  of  election  for  the  operation  is  just  before  the  monthly  period 
when  the  soft  h\'pertrophy  of  the  mucosa  renders  its  removal  easHf 
more  thorough.    There  should  be  no  tubal  or  ovarian  disease.  Tlic 
instrunvents  and  supplies  are  a  speculum,  tenaculiun,  uterine  probe, 
cervical  dilators,  assorted,  sharp  and  blunt  ciu'ettes  of  either  irrigating 
or  nonirrigating  type,  irrigator  and  intrauterine  douche  nozzle,  dressing 
forceps,  gauze,  swabs,  antiseptic  solution  such  as  iodin,  vulvar  pid 
and  T-binder.    The  preparation  of  the  patient  should  be  that  accepted 
in  all  hospitals  as  to  catharsis  and  the  like.    The  vulva  should  be 
shaved  and  a  very  careful  scrubbing  and  douching  of  the  vagina  giv«o« 
The  anesthesia  is  general  and  the  position  lithotomy.    The  landmark 
is  the  cavity  of  the  uterus  whose  form,  direction  and  depth  are  dete^ 
mined  by  the  uterine  probe,  after  the  speculum  is  inserted  and  the 
tenaculum  attached  to  the  cervix.    The  probe  should  touch  nothing 
before  it  is  in  the  cavity  of  the  cervix.    The  curettes  should  all  be  bent 
to  conform  with  the  shape  of  the  probe.    Dilatation  of  the  cerviJ  i 
precedes  the  probing  and  is  done  with  the  Hanks  or  Goodell  instrument 
The  scraping  is  then  begun  of  both  cervix  and  body  and  irrigation  had 
best  be  omitted  unless  the  cervix  is  wide  open,  the  return  free,  the 
pressure  low  and  the  operator  experienced.    Step  by  step  from  a  fixed 
starting-point  the  posterior  surface,  lateral  edges,  tubal  outlets,  lorf 
and  anterior  surface  are  all  gently  but  deeply  curetted  with  stroto 
which  travel  from  the  highest  point  to  the  os  internum  and  whki 

*  Arch.  mens,  d'obst.  et  dc  gyn.,  March,  1912. 
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xh  the  muscular  coat,  recognized  through  the  resistant  feel  and 
her  harsh  sound.  The  blunt  ciu*ette  or  tiie  irrigation  removes  the 
bris  and  the  cavity  is  mopped  dean  and  dry  by  sterile  gauze  wrapped 
the  smallest  instrument  or  the  probe  and  vigorously  drawn  over 
surfaces  from  above  downward.  The  lining  of  the  cervix  is  treated 
the  same  manner  and  then  packing  for  five  or  ten  minutes  stops 
seding.  lodin  or  similar  antiseptic  is  then  painted  over  the  entire 
vrity  or  a  few  minims  may  be  instillated  and  allowed  to  flow  out  upon 
B  vaginal  pad  previously  placed  in  the  posterior  cul-de-sac  to  receive 
y  specimen  and  such  leakage.  A  small  drain  soaked  in  iodin  may 
!  inserted  for  the  first  four  to  eight  hours.  Other  applications  recom- 
ended  are  nitrate  of  silver  10  per  cent.,  potassium  permanganate 
per  cent.,  formalin  25  to  40  per  cent.,  ichthyol  full  strength,  carbolic 
ad  and  alcohol,  50  per  cent,  alcohol,  picric  acid  and  the  like.  Drains, 
inserted,  should  be  tied  to  the  vaginal  gauze  and  both  removed  within 
few  hours  or  uterine  drains  may  be  omitted  if  the  cervix  is  wide  open 
od  only  the  vaginal  gauze  used,  which  in  that  case  may  remain  in  for 
neday. 

The  aftertreatment  of  curettement  is  for  the  early  days  rest  in  bed. 
ie  Fowler's  position  probably  improves  the  drainage  and  vulvar 
ivage  should  be  practised  after  each  urination  and  defecation.  Vaginal 
oudies  in  the  sitting  position  may  be  given  if  the  drainage  is  copious, 
nth  all  the  technic  and  precaution  described  for  douches  during  endo- 
letritis.  The  usual  postoperative  diet,  drink  and  nursing  are  required, 
n  the  remote  aftercare  the  catarrhal  stage  may  be  important  and 
Mjuires  caution  during  the  menses.  Menorrhagia  may  occur  during 
be  first  few  months  and  is  controlled  by  uterine  sedatives  variously 
ombined,  such  as  ergot,  hydrastis  and  viburnum  prunifolium.  Sexual 
idations  are  postponed  until  late  and  there  must  be  no  infection  in  the 
HHnan  or  in  the  man.  The  latter  condition  may  readilv  caiLse  a  rein- 
sction.  The  dangers  of  curettement  are  a  failure  to  remove  all  the 
iscased  mucosa,  which  will  light  up  the  disease  upon  the  raw  siu*face, 
Uiy  it  into  the  myometrium  or  extend  it  into  the  annexa.  The 
ftutions  are,  therefore,  thorough  removal  of  the  mucosa  with  steriliza- 
lon  of  the  denuded  siu^ace,  free  drainage  of  any  exudate  and  a  clean 
Bginaand  vulva  before  and  during  the  operation  and  in  the  aftercare. 
Aftertreatment, — Gonococcal  endometritis  requires  persistence  of 
featment  for  long  periods  owing  to  its  severe  character  and  slow 
wpess.  Uterine  catarrh  is  a  very  common  sequel  and  may  be  almost 
npossible  to  relieve  completely.  In  the  immediate  aftertreatment 
itercourse  is  forbidden  and  the  urologist  keeps  the  case  under  observa- 
on  and  repeated  bacteriologic  test.  The  remote  aftertreatment  is 
!casional  visits  to  the  oflSce  for  these  examinations.  Women  living 
legal  or  illegal  marital  relations  may  be  regarded  as  cured  if  they  do 
t  infect  the  men. 

Cure. — ^The  majority  of  cases  are  completely  relieved,  which  means 
it  the  patient  must  be  free  of  infection,  constituting  the  bacterio- 
\c  cure.    A  negative  complement  fixation  test  is  also  advisable. 
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The  endometrium  often  recovers  so  that  ehildbearing  is  possible,  bu 
sterility  is  the  rule  after  gonococcal  infections  so  that  in  this  sens 
pathologic  cure  is  often  not  seen.  Symptomatic  cure  is  relief  of  pai 
associated  with  or  independent  of  menses  and  relative  or  absolut 
freedom  from  discharge. 

QONOCOCCAL  METRITIS. 

Varieties. — ^The  usual  subdivisions  as  to  course  are  acute  and  chronic 
complicated  and  imcomplicated.  Subacute  forms  cannot  be  disdn* 
guished.  As  to  occurrence  metritis  is  always  secondary  and  ne\'W 
primary,  and  as  to  involvement  it  may  be  superficial  or  deep,  genenl 
or  disseminate,  respectively  involving  the  myometrium  or  focalized  in 
one  or  a  few  points. 

Oonococcal  Acute  Metritis. — Significance. — Significance  rests  diiefy 
in  its  presence  as  the  extension  of  acute  or  chronic  endometritis  and 
as  the  sign  of  severe  forms  of  infection. 

Etiology. — ^The  etiology  is  always  a  severe  endometritis  rapidji^ 
extending  along  the  mucosa  and  penetrating  beneath  it  usually  in  i 
soil  rendered  fertile  by  physiological  processes  such  as  menstruatioD 
and  childbirth  or  by  pathologic  incidents  such  as  miscarriage  and 
abortion.  The  gonococcus  is  the  exciting  factor  with  or  without  its 
allies  of  the  pyogenic  group,  notably  the  streptococcus,  staphylococcus 
and  the  Bacillus  coli.  The  degree  of  infection  is,  as  in  all  other  invasion, 
dependent  on  the  virulence  and  number  of  organisms  invading  and  the 
resistance  of  the  patient,  either  as  idiosyncrasy  toward  the  gonococcus 
and  pus  organisms  or  as  general  low  condition  of  health.  The  presence 
of  the  gonococcus  in  the  uterine  muscularis  was  demonstrated  by 
Madlener.^ 

Pathology. — ^The  pathology  represents  advancement  of  the  gono- 
coccus from  the  mucosa  of  the  endometriimi  into  the  muscle  layer  i 
the  wall  of  the  uterus  and  the  essence  is  the  characterbtic  chanp 
embodied  in  hj-peremia  and  cellular  stimulation  of  the  musde  sub* 
stance  diu*ing  the  acute  form  and  in  congestion  and  cellular  substi" 
tution  diu*ing  the  chronic  form.    Macroscopically  are  shown  conger 
tion,  softening,  enlargement  and  often  involvement  of   the  uteriDt  \ 
annexa  and  microscopically  are  seen  changes  similar  to  those  of  cndo' 
metritis  with  the  exfoliation  omitted  as  there  is  no  surface  expwed* 
These  temporary  lesions  may  fully  subside  but  the  permanent  kaooS 
are  the  infiltrations  and  cellular  changes  concomitant  with  the  paraBd 
conditions  in  the  endometrium.    The  associated  lesions  are  regulariy 
endometritis,  salpingitis,  oophoritis  and  peritonitis,  because  an  infec- 
tion sufficiently  active  to  attack  the  myometrium  has  its  ori^  in  the 
endometrium  and  ahnost  always  extends  promptly   to  the  tubes, 
ovaries  and  serosa. 

In  the  chronic  form  the  changes  may  be  a  submucous  penetratioi 

»  Cent.  f.  Gyn..  1895,  No.  50. 
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the  disease  diffuse  or  disseminate,  or  it  may  be  a  deep  general  pene- 
ation  into  the  muscular  substance  in  various  sections  of  the  organ 
*  in  the  muscularis  as  a  whole.    In  some  instances  the  endometrium 

found  recovered,  more  or  less  completely,  while  the  myometrium 
one  is  diseased.  In  other  cases  both  the  endometrium  and  the 
yometrium  are  similarly  and  equally  affected  in  their  general  extent 
T  in  various  portions  only. 

Complicatioii8. — ^The  complicating  lesions  are  those  of  gonococcal 
isease  in  the  system  at  large  or  in  the  upper  urinary  tract,  as  is  the 
lie  in  all  other  intense  and  progressing  manifestations  of  this  organism. 

Symptoms. — ^The  symptoms  are  subjective  and  objective,  local  and 
ystemic  and  vary  with  the  periods  of  invasion,  establishment  and 
ermination.  The  character  of  the  infection  as  a  sequel  of  endome- 
ritis  makes  it  almost  impossible  to  recognize  the  invasion  unless  a 
ighting  up  of  all  the  symptoms  characterizing  the  endometritis  and 
especially  of  those  in  the  system  at  large  suggests  an  extension  of  the 
pfTocess  which  is  found  not  to  be  in  the  annexa  of  the  womb.  The  sub- 
jective local  symptoms  are,  therefore,  those  of  the  antecedent  endo- 
metritis augmented  in  degree,  prolonged  in  course  and  resistant  to 
treatment.  The  invasion  is  t>T)ically  septic  when  present — chill  or 
chiDiness,  anorexia  with  nausea  or  vomiting,  diarrhea  or  constipation, 
excited  pulse  and  respiration  and  a  fever  with  wider  daily  variations. 
The  establishment  possesses  sensory,  functional  and  exudative  elements. 
There  is  dragging  and  heavy  feeling  in  the  milder  cases  advancing  to 
ical  pain  in  the  more  active  cases  and  the  function  always  shows 
excessive  and  otherwise  disturbed  menstruation  and  even  lactation 
nuiy  be  decreased  or  abolished  as  in  any  other  septic  process.  The 
exudate  of  endometritis  is  at  first  decreased,  much  as  that  of  urethritis 
m  the  male  is  decreased  when  the  prostate  becomes  involved  and 
later  it  is  greatly  increased  and  altered.  Hemorrhagic  quality  may  be 
idded  and  alarm  the  patient,  sometimes  as  fresh,  oftener  as  dark 
altered  blood. 

The  objective  local  s^inptoms  through  the  speculum  show  the  cervix 
soft,  boggy,  patulous  and  dilatable,  combining  endocervicitis  and 
Diyocervicitis.  The  discharge  after  the  temporary  decrease  of  the 
mvasion  is  copious,  purulent  and  bloody  or  at  times  mucopurulent 
Mid  seropurulent  varying  with  the  free  quantity  of  uterine  as  com- 
pared with  cervical  elements.  Like  the  cervix,  the  body  of  the  uterus 
is  soft,  distinctly  tender  and  generally  or  locally  enlarged.  The  asso- 
ciated lesions  are  easy  of  detection  and  comprise  the  antecedent  gono- 
coccal foci  in  the  external  and  lower  urinogenital  organs  and  of  con- 
comitant or  secondary  involvement  in  the  oviducts,  ovaries  and  pelvic 
peritoneum — each  with  its  familiar  and  t>'pical  physical  signs. 

The  termination  in  the  mild  cases  only  is  a  slow  subsidence  of  the 
icute  symptoms  and  a  possible  recovery  but  the  tendency  and  common 
xperience  as  in  all  other  gonococcal  lesions  is  for  chronic  metritis  to 
ipervene.  As  stated  under  pathology  the  endometritis  may  prac- 
cally  or  actually  recover  before  the  metritis  does,  but  the  rule  is  for 


568  GONOCOCCAL  INFECTION  IN  THE  FEMALE 

these  two  conditions  which  are  mutually  causative  in  their  rektion 
to  have  the  same  course  and  tennination  in  a  low  grade  of  chronic 
disease. 

Gonococcal  Chronic  Metritis. — Significance. — ^Significance  may  be 
regarded  as  the  final  degree  of  gonococcal  disease  so  far  as  the  uteres 
itself  is  concerned  and  is  therein  analogous  with  the  chronic  gonococcal 
invasions  of  the  prostate  in  the  male. 

Etiology. — ^The  etiology  is  the  gonococcus  without  or  with  its  allies 
of  the  pyogenic  group  which  after  having  caused  a  severe  and  extending 
endometritis  reaches  the  myometrimn. 

Pathology. — ^The  pathology  has  been  fully  discussed  under  gono- 
coccal acute  metritis  in  drawing  a  comparison  between  it  and  the 
chronic  form. 

Symptoms. — ^The  symptoms  are  subjective  and  objective,  local  and 
systemic  and  are  peculiar  in  the  absence  of  any  invasion  unless  the 
prolongation  of  the  acute  sjmptoms  may  be  regarded  as  the  period. 
Ordinarily  the  lesion  may  begin  as  a  subacute  or  chronic  process  so 
that  establishment  is  the  period  at  which  the  disease  is  usually  seen. 
The  t>T)e  of  symptoms  is  that  of  chronic  endometritis  higher  in  degree, 
more  prolonged  and  more  profound  in  their  pathogenic  basis.  The 
subjective  local  symptoms  are  sensory,  functional  and  exudate.  There 
is  much  more  pain  in  the  progressing  cases  and  higher  discomfort  in  the 
stationary  and  indolent  cases.  Menstrual  function  is  more  profoundly 
and  obstinately  changed  and  metrorrhagia  is  by  no  means  uneommoo. 
A  persistent  characteristic  leucorrhea  is  often  the  chief  complaint 
The  objective  local  sjTnptoms  are  a  cervix,  in  speculum,  compnunised 
by  chronic  congestion  so  that  it  is  soft,  relaxed,  patulous  and  filled 
with  exudate.  The  body  is  enlarged  uniformly  and  in  all  directions 
and  there  is  much  tenderness  not  so  acute  but  more  constant  and  endiD^ 
ing  than  in  the  acute  stage.  The  discharge  is  characteristic  exactly 
like  that  of  chronic  endometritis  with  the  element  of  hemcMrriiap 
rather  frequently  added. 

The  termination  is  a  questionable  factor.  The  mild  cases  may 
recover  with  little  serious  anatomic  or  physiologic  change  but  the 
average  case  has  no  cure  in  the  full  sense  in  that  chronic  catardi  of 
low-grade  suppuration  with  or  without  relapses  is  the  rule.  Menstrual 
disorder  persisting  for  the  remainder  of  the  w^oman's  sexual  life,  with 
sterility  or  frequent  miscarriage  and  abortion,  is  the  usual  sequd, 
typifying  the  profound  damage  of  the  endometrium  and  myometriuiD. 

Diagnosis  of  Gonococcal  Metritis. — The  diagnosis  of  acute  metritis 
is  a  very  important  but  a  rather  difficult  matter.  In  the  history  ai* 
the  factors  of  infecting  coitus  or  in  married  women  of  gonococcal 
disease  of  subacute  or  chronic  type  in  the  husband,  from  which  pro- 
ceeds the  story  of  urethral,  pudendal  and  vaginal  signs  with  the  signifi- 
cant addition  of  rapid  extension,  early  uterine  involvement  and  pe^ 
haps  finally  annexal  disease.  The  subjective  symptoms  are  the  deep- 
seated  heavy  pain,  discomfort  and  discharge  with  prompt  and  viokiKt 
menstrual  disorder,  and  the  objective  signs  are  those  of  ob\nous  sj> 
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lie  infection  with  its  prostration  and  fever.  The  cervix  and  uterus 
much  altered  from  the  muscular  invasion  and  often  the  annexa  are 
olved.  Such  extension  to  the  annexa  associated  with  profound 
rine  changes  is  most  important  in  the  diagnosis.  The  laboratory 
dily  discovers  the  gonococcus  in  the  discharge  from  the  cervix  and 
emalia  and  later  the  positive  gonococcal  complement  fixation  test 
ly  be  elicited.  The  blood  coimt  of  pus  process  is  helpful  if  pyogenic 
i;anisms  are  present  but  may  be  less  manifest  with  the  gonococcus 
►ne,  much  as  is  seen  in  prostatic  disease  of  the  male.  Success  of 
tigonococcal  treatment  in  the  urethra  and  externalia  is  a  suggestion 
but  not  a  positive  proof  of,  the  nature  of  the  infection  which  may  be 
xed  and  not  pm^.  Anatomical  diagnosis  is  often  supplied  only  by 
;  operation. 

Differential  Diagnosis. — Differential  diagnosis  defines  gonococcal 
ltd  from  pyogenic  acute  metritis.  It  must  be  remembered  that 
»e  two  forms  are  often  associated. 

Pyogenic  {streptococcic)  differs  from  gonococcal  axrute  metritis  in  its 
tory  of  infection  after  miscarriage,  abortion  or  childbirth  rather 
m  after  illicit  intercourse,  with  its  symptoms  of  urinogenital  infec- 
n.  Its  onset  is  more  intense  and  its  progress  more  rapid  and  its 
letration  deeper,  because  its  extension  is  by  the  lymphvessels  and 
iphspaced  rather  than  the  surface  of  the  mucosa  alone  or  by  pene- 
tion  after  involvment  of  the  surface.  The  gonococcus  is  typically 
lerficial  in  its  habitat  and  exceptionally  deep,  in  contrast.  The 
ijective  symptoms  may  be  little  or  marked  locally;  even  in  the  most 
iilent  cases  they  may  be  insignificant.  On  the  other  hand,  extreme 
temic  disturbance  of  advancing  sepsis  may  be  present  both  in  the 
asion  and  establishment  and  the  objective  signs  are  the  blood  count 
a  pus  process  and  a  negative  gonococcal  fixation  test.  The  lym- 
itics  of  the  broad  ligament  and  the  substance  of  the  broad  ligament 
invaded  while  the  tubes  and  ovaries  themselves  may  escape.  There 
no  gonococcal  lesions  in  the  external  parts  and  such  local  lesions 
the  surface  as  may  be  apparent  may  be  slight — out  of  all  proportion 
h  the  severe  systemic  reaction.  The  laboratory  detects  the  strepto- 
«us,  staphylococcus  and  colon  bacillus  but  not  the  gonococcus. 
«  complement  fixation  test  for  the  gonococcus  is  negative  and  the 
xxl  count  is  positive  for  pus  formation  except  in  fulminating  cases 
ving  so  much  depression  that  a  leukocytosis  does  not  develop, 
ie  treatment  along  antigonococcal  lines  is  of  no  avail  and  often  the 
act  anatomical  diagnosis  cannot  be  reached  without  operation. 
TrMtment  of  Gonococcal  Metritis. — ^The  plan  is  limited  by  the  acute 
Aronic  stage  and  by  complicated  and  uncomplicated  lesions.  The 
nplications  are  the  extensions  to  the  appendages  and  peritoneum. 
<i  is  dealt  with  under  its  own  heading. 

rhe  prophylaxis  is  the  proper  care,  as  already  stated,  of  each  lesion 

'er  in  the  sexual  system  with  special  reference  to  endometritis  and 

'ocervicitis.    Too  violent  and  frequent  treatment  of  these  may  be 

source  of  the  metritis.    Care  in  every  examination  so  as  not  to 
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traumatize  the  uterus  is  essential.  Good  management  and  careful 
treatment  may  do  much  to  prevent  an  endometritis  from  invdvinj 
the  muscularis.    Abortive  measures  do  not  apply. 

Gonococcal  Acute  Metritis. — ^In  the  acute  metritis,  all  the  dement! 
of  management  discussed  in  endometritis  apply  in  hygiene,  rest, 
exercise,  diet,  drink  and  nursing.  The  severity  of  the  musculir 
invasion  renders  continuation  of  these  measures  rather  longer  than  m 
endometritis. 

The  physical  measures  are  also  the  same  as  in  gonococcal  infectkn 
of  the  lining  of  cersdx  and  uterus.  The  vaginal  douches  are  of  yate 
only  for  their  heat  effect  on  the  uterus,  and  for  soothing  and  cleaiisin| 
the  vagina  and  vulva.  They  cannot  possibly  reach  the  musculara 
directly. 

The  ice-bag  or  ice  coil  or  the  hot-water  bag  or  coil,  during  the  eai^f 
painful  period  is  of  great  value.  Sitting  and  body  baths  as  soon  as 
the  patient  may  be  moved  for  them  complete  the  hydrotherapy.  Mas- 
sage may  be  employed  only  during  the  late  chronic  period  for  rdaia- 
tion  of  the  muscle  but  is  forbidden  if  abscess  is  suspected.  Posture 
must  promote  drainage  of  the  pus  into  the  vagina  and  from  the  vagitt 
into  a  dressing.    Its  details  are  given  under  endometritis. 

The  medicinal  measures  are  systemic  and  local.  By  systemic  admij- 
istration  the  infection  is  little  influenced  directly  but  catharsis,  diuress 
and  diaphoresis  are  all  of  eliminating  value.  The  relaxed  and  indokst 
muscle  may  be  stimulated  and  toned  by  ergot  and  hydrastia.  PA 
and  extension  are  controlled  by  opiates  and  belladonna.  SefUffl- 
therapy  is  as  yet  none  too  exact.  The  serum  may  be  of  advantage  in 
the  acute  period  and  the  bacterin  in  the  chronic  stage.  The  bcil 
measures  are  the  hot  solvent  and  antiseptic  douches.  As  stated  wis 
hydrotherapy,  its  influence  is  only  indirect  but  is  suflSdently  great  ti> 
make  it  worth  while.  When  the  metritis  is  at  an  end  the  persistfflf 
endometritis  deserves  the  local  measures  already  described. 

The  surgical  treatment  is  variously  regarded.  The  majority « 
authors  teach  that  when  in  doubt  nothing  radical  should  be  done  and  | 
only  expectant* means  employed.  Findley^  says:  "The  cin^tte  hasno 
place  in  the  treatment  of  acute  metritis."  There  are  the  two  dangeis 
of  the  infection  itself  and  of  the  operation  itself.  Safety  indicates 
leaving  the  majority  of  these  patients  surgically  alone.  Dudkyi 
on  the  other  hand,  considers  the  cases  as  they  show  sapremia,  bac* 
teremia  and  septicemia  or  pyemia.  Sapremia  cases  may  be  cleansed 
of  the  detritus  with  the  finger  as  a  curette  and  mopped  dean  ^ 
gauze.  This  operation  is  relatively  safe.  The  bacteremic  and  aept 
cemic  cases  had  best  be  left  alone  especially  if  Nature  is  doing  iwB- 
If  Nature  is  not  doing  well  and  if  possible  benefit  may  come  by  deaniDg 
the  uterus,  then  according  to  observation  by  several  authors  indudins 
Pryor'  and  Krug,*  rapid  curetting  with  thorough  sterilization  of  ti* 

»  Loc.  cit.,  p.  439.  «  Loc,  dt.,  p.  21ft. 

'  New  York  Jour.  Gynec.  and  Obst.,  1892,  ii,  86;  Am.  Jour.  Obst.,  1892,  zzy,  p.  59& 
*  Am.  Jour.  Obst.,  1892,  xxv.  822. 
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surface  with  iodin  or  similar  applications  may  remove  the 
"focus  of  absorption.  As  applied  to  gonococcal  infection,  any  of 
ihe  foregohig  conditions  involves  mixed  infections  of  which  tlie  baeteri- 
dofy  must  be  known. 

Gonocorval  Chronic  Metritis. — All  the  principles  of  prophylaxb 
noted  for  the  acute  stage  are  used,  being  continued  from  the  latter 
and  there  are  no  abortive  measures.  Chronic  endometritis  indicates 
the  management  of  chronic  metritis  in  the  hygiene,  rest  before,  during 
and  after  menses  and  during  menorrhagia.  Exercise  is  regulated  for 
maintaining  the  acme  of  health  and  avoiding  deep  congestion.  All  the 
mild  sports  may  be  taken  up  progressing  from  walking  and  all  the 
were  sports  are  avoided.  Diet,  drink  and  nursing  are  matters  of 
familiar  knowledge  and  have  already  Ijeen  noted  under  chronic  endo- 
metritis. 

The  physical  measures  are  chiefly  thermal  in  the  form  of  hydro- 
llwrapy  and  heliotherapy.  During  the  pain  of  menstruation  the  hot- 
water  bag  or  coil  or  in  rare  cases  the  Ice-water  bag  Is  of  service.  The 
dowdies  arc  only  indirect  decongestants,  likewise  the  sitting  and  body 
batb. 

The  heliotherapy  is  important  and  is  applied  over  the  pelvis  encased 
in  a  sheet-iron  box  containing  numerous  electric-light  bulbs  and  a 
theriDometer.  With  an  ice-cap  or  cold  towel  on  the  head,  the  tempera- 
tire  of  the  cabinet  is  raised  to  tolerance  and  without  prostration  or 
hniduche.  The  appUcation  is  continued  for  from  ten  to  thirty  minutes 
wid  repeated  every  other  day  or  so,  according  to  result.  The  powerful 
''JTseremic  and  actinic  effects  of  the  light  and  heat  promptly  remove 
tht  pain  and  dragging,  absorb  the  exudate  and  decrease  the  discharge 
and  other  symptoms. 

The  medicinal  measures  are  systemic  and  local.    Except  for  support 

of  the  sjstem  in  removing  anemia  and  other  signs  of  absorption, 

systemic  admmistration  is  of  little  value.     l.ocal  treatment  is  by 

douches  and  applications.    I^ouches  decongest  indirectly  by  the  action 

'^t  heat  and  must,  therefore,  be  hot,  long  and  regularly  given  with  rest 

"'  bed  after  them,  as  already  noted  under  vaginitis.    Their  service  in 

'^Bloving  pus  from  the  vagina  and  vulva  is  important.    Applications 

'^  of  service  only  in  benefiting  the  antecedent  endometritis.     Their 

^hoice  and  technic  are  described  under  this  subject  on  page  544. 

'"'iidley'  claims:  "Formalin  in  full  strength  is  an  excellent  antiseptic 

application.    It  penetrates  deeply  but  is  not  known  to  cause  stenosis. 

'"nnalin  Is  applied  by  means  of  a  swab."    Injections  are  dangerous 

N^fgh  possible  penetration  of  the  tubes  and  peritoneum,  but  instUla- 

^•^is  of  a  few  drops  of  mild  antiseptic  may  be  tried  if  the  return  flow  is 

^^t  impeded.    Drainage  of  the  uterus  must  be  good  in  all  these  treat- 

^Wits,  as  already  shown. 

,    •iSiertrealment  of  Noimperatice  Meiritia. — All  the  principles  of  both 
***^ediate  and  remote  aftercare  are  the  same  as  in  endometritis.    The 

>  Loc.  i;it.,  p.  439. 
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most  important  element  is  personal  and  social  prophylaxis  in  the 
certainty  of  removal  of  the  infecting  organism. 

Cure, — ^The  severity  of  a  gonococcal  disease  which  passes  steadily 
upward  into  the  myometriimi  necessarily  leaves  damage  behind  it  90 
that  pathological  cure  is  probably  very  rarely  secured.  This  b  pw- 
ticularly  true  concerning  the  major  operations  which  remove  the  fbd 
and  sequels  of  the  disease  but  mutilate  the  patient  by  depriving  her 
of  part  of  or  all  her  organs.  S>Tnptomatic  cure  may  thus  be  reached, 
but  its  ideal  is  functional  restoration,  as  in  endometritis,  without 
relapses,  dysmenorrhea,  sterility,  extensions  into  the  tubes  and  ovaries 
and  a  chronic  leucorrhea.  Bacteriologic  relief  implies  absence  of  infefr 
tion  which  rests  practically  on  the  organisms  in  the  endometrium  and 
hematology  should  show  a  negative  complement  fixation  test. 

Surgical  Treatment. — ^The  surgical  treatment  is  nonoperative  and 
operative.  Dilatation,  drainage  and  applications  are  the  chief  noo- 
operative  means,  as  elucidated  under  endometritis  on  page  562.  Bier's 
method  is  said  to  be  of  value.  A  special  cervical  cup  embraces  Ac 
cervix  through  the  vagina  and  the  vacuum  is  made  with  pecuhar 
syringe  evacuating  as  the  piston  is  pressed  in.  This  is  the  method  of 
Jayle  and  Loewy,^  who  apply  the  treatment  daily  for  five-minute 
sittings  in  a  total  determined  by  the  result. 

The  damaged  uteri  left  behind  by  gonococcal  metrites  assodated 
with  other  pus-processes  are  manifestly  those  which  require  major 
operations.  Gonococcal  metritis  without  complication  in  the  append* 
ages  does  not  often  lead  to  them,  according  to  the  majority  of 
authorities. 

The  operative  technics  are  curetting,  amputation  of  the  cervix  and 
hysterectomy  with  or  without  the  removal  of  the  appendages. 

Curetting. — ^This  operation  has  been  detailed  as  to  techm'c  under  endo- 
metritis on  page  565.  It  is  selected  for  cases  of  menorrhagia  rather 
than  leucorrhea.  The  cavity  should  be  painted  with  iodin  or  other , 
mild  stimulant  and  antiseptic  at  the  operation  and  one  or  more  times 
during  the  convalescence  according  to  indications,  and  only  in  the 
presence  of  free  drainage. 

Amputation  of  the  Cervix, — This  form  of  treatment  is  reserved,  in  the 
selection  of  case,  for  some  chronic  cases  in  which  the  cervical  and 
uterine  mucosa  are  diseased  and  refuse  response  to  treatment  but  m 
which  the  appendages  are  normal.     Intractable  endocervicitis  with 
endometritis  especially  in  the  presence  of  lacerations  sums  up  the  ] 
indications.    The  instruments  and  supplies  are  a  weighted  speoilumi 
vaginal  retractors,  uterine  probe,  vulsellum,  scissors,  scalpel,  needle- 
holder,  needles,  ten-day  chromic  catgut,  silkworm  gut,  dressings  and 
T-binder.    The  preparation  of  field  and  patient  is  that  accepted  in  any 
first-class  hospital,  including  full  shaving  of  the  pudendum  and  vulva 
and  toilet  of  the  vagina.    The  anesthetic  is  general  by  choice  and  any 
ether-sequence  is  preferred  in  the  absence  of  contraindications.   The 

»  Presse  m6d.,  Paris,  1907.  xv.  81.3. 
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ire  is  lithotomy  and  the  landmarks  are  the  uterus  whose  depth, 

and  position  must  be  measured  by  the  uterine  probe  and  the 
h  of  the  cervix  determined.  The  anterior  lip  of  the  cervix  is 
1  with  the  vulsellum  and  a  preliminary  ciu^ttage  with  liberal 
cation  of  iodin  is  done  in  this  operation  as  in  all  others  upon 
Items  in  the  presence  of  any  infection  and  especially  gonococcal 
tion.  The  posterior  lip  of  the  cervix  is  then  seized  with  the  forceps 
the  uterus  drawn  down  as  far  as  possible, 
le  incision  in  the  Schroeder  operation  is  a  bilateral  median  bifurca^ 
of  the  cervix  to  the  depth  of  the  tear  or  obvious  disease,  thus 
ing  an  anterior  and  posterior  lip.  Sharp-pointed  heavj'  scissors  are 
for  this  incision.    The  amputation  consists  in  removing  each  lip 

its  free  margin  to  near  the  base  in  a  wedge  whose  base  is  distal 
whose  apex  is  proximal.    With  the  scalpel  each  lip  is  evenly  incised 

side  to  side  obliquely,  passing  away  from  the  endocervical  mucosa 
be  inner  flap  and  away  from  the  vaginal  mucosa  for  the  outer  flap 
St  the  posterior  and  then  in  turn  of  the  anterior  lip.  Thus  are  left 
mer  and  an  outer  flap  in  each  lip  as  originally  made.  The  two 
p  flaps  are  lined  with  the  endocervical  mucosa  for  most  of  their 
ice  and  the  two  outer  flaps  are  covered  with  the  vaginal  mucosa, 
raw  surfaces  of  the  flaps  must  be  opposed  in  order  to  create  a  new 
ical  canal,  external  os  and  vaginal  portion  of  the  cervix.  The 
res  are  placed  for  even  apposition,  without  tension,  constriction  or 
i,  leaving  the  mucous  surfaces  intact  and  the  vaginal  surfaces 
plete  and  the  canal  patent.  Ten-day  chromic  gut  is  preferred  for 
B  sutures  but  silkwoim  gut  may  be  used.  The  dressing  consists  in  a 

small  uterine  drain,  which  may  be  omitted,  and  vaginal  gauze, 
Jvar  pad  and  a  T-binder. 

ftertreatmeni. — ^The  drain  and  packing  are  removed  in  twenty-four 
•s.  Douches  are  not  employed  except  for  special  indications.  The 
litions  of  the  sutures  must  be  known  on  about  the  fifth  day  and 
r  removal  is  on  the  tenth  or  later  day.  These  details  are  the 
lediate  aftertreatment  combined  with  the  usual  attention  to  the 
els,  urine  and  bodily  comfort  of  the  patient  by  good  nursing. 
3ote  aftercare  is  attention  to  the  gonococcal  infection  as  still 
libly  persisting. 

ure. — In  the  pathological  sense  the  cure  is  removal  of  the  chief 
Q-bearing  area.  The  new  cervix  should  have  good  form  and  free 
il  and  in  the  symptomatic  sense  leucorrhea  and  menorrhagia  should 
relieved.  Bacteriologically  in  the  final  outcome  the  gonococci  are 
tnt 

hysterectomy. — ^The  following  varieties  are  available:  As  to  route 
nal  and  abdominal,  of  which  the  former  is  inadvisable  in  gono- 
al  lesions  of  the  appendages  because,  unlike  the  latter,  the  work 
lot  be  done  under  the  eye;  and  as  to  degree  the  total  and  subtotal 
ations  are  recognized.  In  the  former  the  whole  womb  with  or 
out  both  appendages  is  removed  and  in  the  latter  a  wedge-shaped 
lent  of  the  body  is  taken  without  or  with  the  appendages  in  part  or 
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whole  according  to  indications.  Kelly^  in  1909  seems  to  have  originated 
this  technic  and  was  followed  by  Beuttner*  in  1911.  Norris  in  hii 
classic  work,  Gonorrhea  in  Women,  ascribes  it  to  Kelly  while  Findlcy* 
credits  it  to  Beuttner.  In  total  hysterectomy,  therefore,  the  entire 
internal  sexual  organs  including  the  cervix  are  ablated,  while  in  sub- 
total hysterectomy  that  part  of  the  corpus  remains  just  above  the 
cervix,  with  one  or  both  tubes  and  always  with  one  or  both  ovaikSi 
One  ovary  must  remain  with  considerable  endometrium  so  that  ovuiir 
tion  and  menstruation  will  both  be  possible. 

In  the  selection  of  case  gonococcal  endometritis  and  metritis  must  be 
obvious,  the  lesions  profound,  the  annexa  extensively  involved  and  no 
results  possible  with  other  treatment,  for  determination  df  total 
hysterectomy.  The  other  or  subtotal  hysterectomy  is  indicated  m 
young  women  for  whom  ovulation  and  menstruation  are  very  important 
The  womb  is  less  diseased  and  at  least  one  ovary  practically  normal  and 
one  or  both  tubes  the  chief  site  of  complication  so  that  the  fundus  of  the 
corpus  uteri  with  the  tubal  implantation  and  the  affected  ovar>'  are 
ablated.  Damaged  uteri  left  by  gonococcal  metrites  with  or  without 
other  pus  processes  are  manifestly  those  requiring  either  of  these  major 
operations. 

The  preliminary  curetting  is  in  order  with  free  use  of  iodin  and  with 
packing  of  the  uterus  and  suture  of  the  cervix  according  to  the  fona 
of  hysterectomy  chosen. 

Total  Hysterectomy. — Among  the  instruments  and  supplies  aie 
scalpels,  scissors,  hemostats,  long  forceps,  skin  and  parietal  retractorSr 
broad  ligament  clamps,  sponge-holders,  ligature  carriers,  ligatures 
and  sutures,  peritoneal  and  skin  needles,  needle-holders,  dressings, 
adhesive  plaster  and  binder.  In  the  preparation  of  field  and  patient 
iodin  is  applied  to  the  skin  after  shaving  the  abdomen  and  vul^'s  and 
the  vagina  must  receive  a  special  toilet  and  may  be  left  lightly  filled 
with  iodoform  gauze.  The  anesthetic  is  always  general  with  one  of  the 
usual  ether  sequences.  The  posture  is  at  first  dorsal  followed  by  partial 
or  full  Trendelenburg  position.  The  superficial  landmarks  are  the 
symphysb  pubis  below  and  the  umbilicus  above.  The  deep  landmaifa 
are  the  uterus  itself,  with  the  broad  ligaments  bilaterally,  the  bladder 
in  front  and  the  rectmn  behind.  The  incision  is  vertical  a  little  to  either 
side  of  the  mnbilical  margin  or  transverse  after  Pf annenstiel's  methods, 
passing  through  the  superficial  field  of  the  cutaneous,  fascial,  apoo- 
neiirotic,  muscular  and  peritoneal  layers,  exposing  the  deep  field  com- 
prising the  pelvic  cavity  and  its  contents  after  walling  bad^  the  intea* 
tines  in  all  directions.  The  uterus  is  recognized  first  and  then  adheaons 
before  and  behind  are  broken  down.    The  broad  ligaments  are  traced 

» Tr.  Am.  Gynec.  Soc.  1909,  xxxiv,  536. 

'  Die  transversale  fundale  Keilexcision  des  Uterus  oebst  einigen  Bemerkungen  nr 
koDBorvativen  Chirurgie  der  Adnexe,  Stuttgart,  1911;  alao  Tr.  Intemat.  Cong.  Med.t 
London,  1913  (1914),  Sec.  VIII,  Obst.  and  Gynec,  ii,  131. 

*  Loc.  cit.,  p.  441,  giving  the  name  wrongly  as  Bruettner. 
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bilaterally  and  their  adhesions  entirely  freed,  leaving  the  uterus  and  its 
dL-ieased  annexa  under  control.     If  both  tubea  and  ovaries  are  to  be 
sacrificed,  the  ovarian  arteries  are  doubly  tied  at  the  pelvic  brim,  just 
hej'ond  the  infundibulum.    Less  advisable  than  two  ligatures  are  two 
clamps  which  subsequent  tying  of  the  vessels  proximal  to  the  clamps. 
The  division  of  the  broad  iigamentsiscarricd  toward  the  uterus  between 
the  ligatures  or  clamps  tying  vessels  as  encountered  up  to  the  round 
ligaments  which  are  doubly  ligated  and  divided.    The  opposite  broad 
ligament  is   next  managed  in  exactly  the   same  method.     Usually 
at  this  point  with  the  scalpel  the  peritoneum  on  the  anterior  surface  of 
the  womb  is  divided  down  to  the  muscularis  from  round  ligament  to 
round  ligament  and  the  i>eritoneum  of  the  posterior  surface  is  likewise 
cut  through.    With  blunt  dissection  both  pieritoiieal  flaps  are  dissected 
free  of  the  uterus  as  far  as  the  vagina  in  frpnt  and  the  rectum  and 
vagina  behind,  thus  freeing  the  bladder  and  the  bowel  from  the  field  of 
work.    The  uterine  arteries  are  sought  in  the  bases  of  these  flaps  and 
doubly  ligated  close  to  the  cervix,  thus  sparing  the  ureter,  which  lies 
laterally  beyond  the  point  of  passing  the  carriers.    The  vaginal,  cer\'ical 
*nd  uterine  stems  of  the  artery  must  be  collectively  or  separately 
secured.    The  artery  may  be  dissected  from  its  bed  beyond  and  behind 
the  ureter  and  tied  at  the  main  trunk,  if  desired.   The  uterus  and  both 
•ppendages  are  now  free  in  the  pelvis  except  for  the  vaginal  implan- 
tation.   This  passage  is  opened  below  the  cer\'ix  after  gauze  protection 
<rf  the  pelvic  field  and  the  wall  divided  completely  on  the  finger  to  guard 
tte  bladder  and  the  rectum.    Spurting  vessels  are  individually  seciu^d 
i  after  removal  of  the  loose  packing  in  the  vagina  from  below  by  the 
>Uise,  the  walls  are  sutured  completely  to  bring  raw  surfaces  and  not 
pucosa  together.    The  peritoneal  edges  of  the  stumps  of  the  broad 
l^aments  and  the  anterior  and  posterior  peritoneal  flaps  are  sutured 
■irectly  across  the  pelvic  floor  from  side  to  side,  leaving  no  raw  points 
•*>d  infolding  to  fill  small  cavities.    The  toilet  of  the  peritoneum  is 
borough  to  remove  free  blood,  clots  or  exudate.    No  drains  are  used 
■*i<i  a  layer  suture  closes  the  abdomen.    A  careful  dressing  with  liberal 
finn  strapping  covered  in  with  pads  and  binder  finishes  the  operation. 
'A  piece  of  gauze  may  be  lightlj'  placed  in  the  vagina  and  left  for  twelve 
"to   twenty-four  hours. 

I!  the  ovarj'  and  tube  are  to  remain  on  one  or  both  sides  all  the  steps 
ai^  the  same  except  that  the  incision  through  the  broad  ligament 
Wgios  at  the  cornu  uteri  and  passes  vertically  along  each  side  of  the 
corpus  through  the  tube  and  round  ligament.  The  anterior  and 
P**slerior  flaps  of  peritoneum  are  then  made  and  the  remainder  of  the 
operation  is  as  pre^'iously  described.  These  steps  may  all  be  taken 
■•etneen  double  ligatures  or  double  clamps  according  to  choice. 
-'^fterireatvietit  and  cure  are  given  under  subtotal  hysterectomy  below. 
Subtotal  Hysterectomy. — At  least  one  ovary  should  be  normal  and 
"^  Woman  young  in  the  selection  of  case  so  that  ovulation  and  men- 
''*''^tion  are  of  paramount  importance.    Thus  one  or  both  annexa  as 
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wholes  may  be  normal  but  the  uterus  alone  the  seat  of  profound 
gonococcal  metritis.    In  the  technic  all  details  described  for  total  hys- 
terectomy are  duplicated  down  to  the  separations  about  the  utow 
and  both  annexa.    In  the  proper  case  such  adhesions  are  relatively 
much  less  manifest  than  in  total  hysterectomy.    The  tubes  and  ovaries 
are  carefully  inspected  and  even  if  only  one  ovary  is  macro6CopiaII]r 
normal  it  is  left  and  all  the  other  annexa  removed.    Its  own  tube,  i 
normal,  may  be  spared  but  being  useless  had  best  be  sacrificed.  Tie 
uterus  is  elevated  and  a  wedge-shaped  piece  with  its  base  at  the  fundus 
and  its  apex  not  quite  reaching  the  cervix  is  removed.    Effort  to 
exclude  the  round  ligaments  is  made  and  in  deepening  the  indskn 
toward  the  cerv^ix  the  broad  ligaments  may  be  entered.    After  this 
segment  of  the  corpus  is  ablated  hemorrhage  is  arrested  with  clamp  aoi 
ligature  or  stitch.    The  incision  in  the  uterus  may  embrace  one  tube, 
alone  or  both  tubes  and  one  ovar>'  with  one  or  both  tubes,  as  the  object 
is  to  spare  one  ov&r>'  for  ovulation  and  the  lower  segment  for  theutens 
for  menstruation. 

Aftertreatment. — The  measures  are  the  same  for  both  classes  rf 
hysterectomy.  The  patient  is  put  to  bed  and  according  to  indications 
stimulation,  elimination  and  sedation  are  applied  in  the  immediite 
aftertreatment.  The  Fowler  position  is  the  best  means  of  draHttgt 
The  vaginal  gauze  is  removed  in  twenty-four  hours  and  the  sutuR 
line  is  inspected  on  the  fifth  or  sixth  day.  The  stitches  are  ranoved 
on  the  seventh  or  the  ninth  day.  Favorable  cases  are  up  and  about  ■ 
about  two  weeks. 

The  question  of  drainage  must  be  determined  by  indications,  route 
and  material.  All  drains  are  omitted  unless  particularly  necessaijr. 
**\Vhen  in  doubt  do  not  drain''  is  the  new  dictum,  reversing  theoH 
contrary'  one.  Abscess  cavities  not  removed,  lymph  accumulations, 
obvious  possible  sources  of  infection,  and  damaged  and  repaiwi 
viscera  such  as  the  bladder,  bowel  or  rectiun  are  the  indications.  Tb 
vagina  is  the  best  route,  and  the  material  may  be  rubber  tubing  ^ 
extreme  cases  but  cigarette  drains  in  average  cases,  both  being  cflO" 
bined  with  light  gauze  packing  of  the  vagina.  Removal  of  the  drsift 
occurs  on  the  fifth  or  sixth  day  if  not  adherent  in  the  deep  field,  otbtf" 
wise  delay  is  had  for  it  to  loosen.  No  renewals  are  advisable  exocf^ 
perhaps  the  light  vaginal  gauze.  Douches  are  omitted  or  used  with 
caution  against  flooding  the  pelvis  through  the  drainage  canals  after 
breaking  adhesions  by  excess  of  pressure.  Vaginal  cleansing  by  the 
douche  is  alone  necessary,  which  may  be  secured  by  the  Fowler  position 
in  most  cases  without  any  drainage  immediately  after  the  opcratioB 
and  without  douches  later. 

The  remote  aftertreatment  is  concerned  with  restoration  of  the 
bodily  health,  strength  and  function  and  with  attention  to  aequebd 
the  gonococcus  in  the  extemalia. 

Cvre. — Removal  of  the  uterus  and  appendages  of  course  ablates 
all  disease  so  far  as  these  organs  are  concerned  so  that  symptomatic 
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cure  may  be  aba<»lute  unless  other  signs  of  the  disease  persist  in  and 
ibflUl  the  vap;ina,  vuWa  and  urethra.  Pathologic  cure  is  impossible 
liwsusc  the  affected  organs  are  totally  sacrificed  and  lost  to  the 
lAyainlogj-  of  the  body. 

The  hacteriologii?  cure  means  removal  of  the  gonococci  in  any  part 
whsievpr  of  the  sexual  system,  which  includes  the  external  organs  after 
the  internal  organs  have  been  remo\'ed. 

GONOCOCCAL  INFECTION  OF  THE  TDBES  AND  OVARIES. 

Synonjms.—  I'eh  ic  iiifiumniatiiin,  salpingitis,  ovaritis,  oophoritis, 
salpiofjoophoritis  and  aiinexal  disease  are  commonly  used, 

Dafinition. — ln\'asi(in  of  the  tubes,  ovaries  and  pelvic  peritoneum, 
individually  or  collect  ivel\-,  by  the  gonococcus  alone  or  allied.  Almost 
invariably  the  order  of  involvement  is  that  of  the  tubes  first  and  the 
peritoneum  last. 

Type.— CJonococcal  iii\'a3ion  of  these  organs  is  an  acute  infection, 
ilmost  invariablj'  followed  by  chronic  lesions.  The  contamination  is 
oy  direct  continuity  and  contiguity  in  most  cases  and  very  rarely 
lion«(igenous  along  with  endocarditis  and  other  signs  of  systemic 
nxuplications. 

T»ri«iM. — The  usual  das.'iification  maj'  be  made,  so  that  there  are 

[Wognized,  as  to  origin  gonococcal,   nongonococcal  and  associated 

iiifections;  as  to  course  acute,  subacute  and  chronic  and  as  to  sequels 

iWDplicated  anti  uncomplicated.    In  the  causal  relation  the  gonococcus 

pfedominates  and  authorities  varj'  in  the  percentage  between  about 

*"  ]>er  cent,  and  about  70  per  cent.    The  later  authors  with  better 

"wthods  of  investigation  tend  toward  the  liigher  proportions,  as  do 

^ose  in  whase  hands  all  the  elements  are  controlled  in  each  case. 

"ird'  has  foimd  that  the  gonococci  are  more  common  in  the  scrapings 

^f  the  abscess  waL  than  hi  the  free  pus.    It  is  in  the  latter  that  most 

'uthorities  have  searched  for  the  organisms,  and  often  in  vain. 

As  heretofore  in  this  work  the  gonococcal  is  taken  as  the  type. 

j2'*''gonococcal  lesions  occur  in  the  soil  made  favorable  by  the  gono- 

""wus  or  their  oi^anisms  may  accompany  it  at  the  outset,  causing 

— "Xed  or  associated  infections. 

CtiologT. — The  infection  occurs  by  the  gonococcus,  which  travels  in 
^tinuity  of  surface  of  the  mucosa  and  in  contiguity  of  organs  such  as 
**be,  ovary  and  peritoneum  as  a  rule  but  as  an  exception  through  the 
S'mphatic  and  bloodstream.  Primary  cases  are  unknown  although  it 
*  assumed  that  salpingitis  may  arise  from  the  action  of  toxins.  Second- 
~  are  virtually  the  only  ones  and  nearly  all  are  due  to  extension 

the  occasional  example  to  hematogenous  factors.    Unilateral 
',  in  the  sense  that  one  tube  may  entirely  escape  while  its 
low  is  severely  compromised.    Bilateral  disease  is  the  rule,  although 

senes,  ivui.  161-176. 


Jour.  Med.  Rewatch,  1910,  i 


578  GONOCOCCAL  INFECTION  IN  THE  FEMALE 

one  tube  may  be  severely  damaged  and  even  destroyed  while  its  fellow 
comparatively  escapes  but  is  nevertheless  involved.  The  predisposing 
causes  are  the  same  as  those  in  any  other  disease,  catarrhal  diathesb, 
ill  health,  poor  habits  especially  as  to  alcohol  and  sexual  life,  exposure 
and  depreciating  occupation.  The  exciting  elements  are  the  gonocoocos 
without  or  with  its  allies,  stimulated  to  extension  by  its  own  virulence, 
the  patient's  low  resistance  or  by  faulty  management  and  ovenwrtivc 
treatment.  Violent  examinations,  vigorous  instrumentations,  cod- 
centrated  applications  and  ill-advised  operations — all  chiefly  concerned 
with  endocervicitis  and  endometritis — are  extremely  important  factors 
in  leading  to  disease  in  the  appendages. 

Pathology. — ^The  gonococcus  as  in  every  other  organ  invades  and 
locates  at  first  on  the  sm^ace  of  the  tube  and  later  by  penetntioD 
reaches  the  muscularis  and  peritoneum.  In  the  ovary  aiid  in  the 
peritoneum  adjoining  it  and  the  uterus  its  performance  is  much  the 
same,  at  first  superficial,  then  deep.  The  essence  of  the  piooeatbough 
the  extending  and  penetrating  organisms  is  at  first  catairiial  in  die 
early  stage  of  invasion,  promptly  suppmtitive  in  the  establishment 
and  in  the  decline  again  catarrhal  unless  there  are  ccxnplicatioDS  and 
sequels.  The  tissues  involved  are  in  accordance  with  these  steps  in  the 
tubes,  at  first  the  epithelial  and  subepithelial  layers  of  the  mucosa  and 
glands  and  then  the  muscular  and  peritoneal  coats;  and  in  the  ovaries 
the  surface  epithelium  is  at  once  attacked  and  denuded,  adhesions  to 
adjoining  serosa  begin  and  later  penetration  and  denser  fixation  lead 
to  abscess  upon  and  within  the  organ;  and  in  the  peritoneum  the  same 
process  is  followed  until  wide  extent  and  great  depth  are  reached  ^th 
pocket  or  pockets  of  pus  and  flimsy  or  fibrinous  bands.  The  o^•arian 
lesion  is  therefore  a  periovaritis  in  the  majority  of  cases.  Tnie  abscess 
of  the  parenchyma  of  the  ovary  is  rare.  These  facts  have  an  impwtant 
bearing  on  the  treatment  and  are  the  basis  of  conservative  surgei}' (^ 
the  ovary. 

The  temporary  lesions  are  much  the  same  in  all  three  organs.  Exfoli- 
ation, desquamation,  mucus,  mucopus  and  pus  during  the  early  exuda- 
tive invasion  and  establishment,  followed  by  small  round-cell  infiltra- 
tion and  finally  by  decline  and  healing.    Total  absorption  of  exudate  is 
in  the  mild  cases  rare  and  the  flimsy  adhesions  may  disappear,  lea\TDg 
little  or  no  changes.     The  rule,  is,  however,  for  permanent  lesions 
through  penetration  and  destruction.    In  the  tubes  die  exfoliation  and 
small  round-cell  infiltration  lead  to  superficial  or  deep  ulceration,  cellu- 
lar substitution,  scar  formation  and  deformity  of  the  caliber.   On  its 
surface  duplicate  lesions  produce  adhesions.    The  ovaries  and  peri- 
toneum pass  through  the  same  experience  and  usually  show  few  or  many 
dense  adhesions  which  do  not  absorb  and  which  in  any  lawless  manner 
may  bind  the  elements  of  one  appendage  to  themselves,  to  the  utenis, 
to  its  fellow  and  to  the  surrounding  serosa.   The  entire  pelvic  contents 
may  be  involved  in  these  adhesions.    The  associated  lesiojis  are  the 
antecedent  foci  from  which  the  extension  proceeded,  which  are  almost 
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ily  gonococcal  endocen'icitis  and  endometritis  with  infection 
er  in  the  sexual  canal.  TTie  complicating  lesions  are  systemic 
nent  by  absorption  and  bacteremia  and  direct  involvement  of 
aiy  oi^ns.  This  scientific  view  makes  all  the  other  gonococcal 
if  the  sexual  system  one  disease  by  the  process  of  traveling  from 
>  point,  and  not  as  complicaticns  of  any  initial  major  lesion,  as 
is  is  in  the  male.  The  bacterial  lesions  are  the  gonococci,  in 
ture  or  mixed  with  their  allies,  the  usual  pyogenic  germs.    TTie 


90 

'^Vi^    u  .^4^PI| 

-<_^MiiMpBk'    'V 

7. — RiRht  and  left  p 
Co,  colon;  C,  cecun 
itenu.     (Ehidley.') 


of  abscesses  is  often  sterile  of  the  gonococcus  and,  as  just  stated, 
bservers  have  found  that  tlie  tissue  of  the  abscess  wall  does  con- 
m  when  the  pus  is  sterile.  The  gonococcus  prepares  the  soil 
invasion  of  other  organisms  even  after  it  has  seemingly  or 
disappeared.  As  in  urethritis  its  common  associates  are  the 
occus  pyogaies,  the  Staphylococcus  pyogenes  and  the  Bacillus 
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coli  communis.    The  Bacillus  tuberculosis  is  rare  but  very  importaot 
in  its  secondan^  relations  to  the  gonococcus  in  the  sexual  organs. 

Symptoms. — Subjective  and  objective  forms,  local  and  general  mani- 
festations all  var>'ing  according  to  the  stages  of  invasion,  establishment 
and  termination  are  recognized. 

The  general  type  is  determined  by  the  local  and  general  resistance^ 
the  virulence  of  infection,  the  progress  from  point  to  point,  and  the 
condition  of  freedom,  patency  and  oozing  of  the  tube  as  contrasted  with 
fixation,  closure  and  retention.  The  length  of  antecedent  gonoooool 
infection  is  an  important  factor;  as  a  rule  the  more  recent  this  is  the 
more  rapid  the  onset  and  the  more  violent  the  course  of  the  pehi 
complications.  There  are  no  pathognomonic  s^inptoms  of  tubiL 
ovarian  and  peritoneal  lesions  apart  from  each  other.  The  acute  and 
chronic  classification  is  the  best. 

Gonococcal  Acute  Infection  of  the  Tvbes  and  Ovaries, — ^The  uswl 
stages  of  invasion,  establishment  and  termination  are  of  great  impfl^ 
tance.  The  invasion  may  be  sudden  and  sharp  or  more  commonly  slot ; 
and  indefinite.  It  is  often  related  with  menses,  childbirth,  miscarriage 
and  faulty  office  treatment  for  leucorrhea,  dysmenorrhea,  sterility  or 
suspected  gonococcal  disease.  Fresh  relapse  of  gonococcal  fod  lows 
in  the  sexual  organs  is  an  important  element,  especially  endometritis. 
In  the  local  signs,  there  is  often  decrease  or  cessation  of  uterine  dj*- 
charge  in  the  earliest  hours  of  the  disease  exactly  as  in  the  male  i 
urethritis  temporarily  improves  during  the  onset  of  testicular  or  proa- 
tatic  complications.  The  bladder  and  rectrnn  are  disturbed  by  the 
direct  irritation  of  proximate  inflammation  and  by  reflex  stimulation  <if 
inhibition.  There  may  therefore  be  frequency  and  pain  in  both  organ* 
or  delayed  activity.  The  constitutional  signs  of  pus  and  infection  vaijr 
with  the  intensity  of  the  process.  Variously  related  are  chilliness  or 
chill,  malaise  or  prostration,  fever  from  nearly  normal  to  about  103*  F* 
with  moderate  variations,  acceleration  of  pulse,  moderate  or  se\W 
sweating,  anorexia,  nausea  or  vomiting,  diarrhea  or  constipation.  M 
in  bed  is  welcDme  and  the  blood  count  shows  leukoc>'tosis. 

In  the  establishment  the  condition  is  determined  by  the  freedoOi 
patency  and  drainage  of  the  tube  so  that  it  oozes  pus  intermittently 
upon  the  peritoneal  surface  or  into  the  uterus  or  by  the  fixation,  dosaw 
and  retention  of  the  tube  so  that  the  pus  accmnulates  and  distends 
the  tube.  The  former  is  a  condition  of  extension  and  relapses  and  the 
latter  rather  one  of  protection.  Unilateral  and  bilateral  diseases  aba 
determine  the  severitv. 

The  s.vmptoms  are  subjective  and  objective,  local  and  s>'stenufc 
In  the  local  subjective  s>Tnptoms  are  found  sensory,  vaginal,  functionili 
vesical  and  rectal  elements.    The  sensory  signs  are  more  severe  4i> 
those  of  metritis,  located  rather  diffusely  than  centrally  over  the  wombi 
constant  like  those  of  any  other  abscess  or  pus-formation,  often  throb- 
bing with  little  remission,  increased  by  exertion,  constipation,  phyacil 
examination  and  intercourse  (should  the  latter  in  folly  be  attempted) 
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I  finally  decreased  by  rest  in  bed  and  careful  regulation  of  defecation 
1  urination.  The  vaginal  signs  continue  those  of  the  antecedent 
lococcal  lesions  of  vagina,  cervix  and  uterus.  After  the  first  few 
ITS  of  decrease  the  discharge  is  resumed  and  often  augmented, 
iking  the  condition  duplicate  that  of  gonococcal  acute  vaginitis  and 
lometritis.  Functional  disorders  are  increased,  decreased  or  abol- 
ed  menses  according  to  the  ovarian  lesion  and  reaction  thereto. 
le  tendency  is  toward   irregular  menorrhagia   and  even   metror- 

igia. 

rhe  vesical  signs  arise  from  pressure  of  the  enlarged  and  displaced 

*rus  and  the  traction  of  adhesions  to  the  uterus  and  its  appendages  and 

m  circulator^'  and  nervous  excitement  or  depression.    The  latter  are 

m  in  the  very  early  periods,  if  at  all,  while  the  former  occur  in  the 

bsequent  course.    There  are  therefore  frequency,  dysuria  and  tenes- 

is  or  retention  followed  by  dysuria  and  tenesmus.    Normal  urine 

>ves  an  uninfected  bladder.    The  rectal  elements  have  the  same 

•tors  in  constipation,  tympanites  and  pain.     Congestion,  nervous 

(turbance  and  pressure  of  the  heavy  and  adherent  uterus  interfere 

th  normal  evacuation,  which  in  turn  causes  gaseous  indigestion  and 

mpanites.    All  the  factors  are  concerned  in  the  pain.     All  these 

mptoms  may  also  be  due  to  the  peritonitis  without  reference  to  the 

xJianical  conditions. 

The  systemic  subjective  sjinptoms  continue  those  of  the  invasion 

id  are  highly  various  in  type  according  to  the  severity  and  progress 

the  disease.    In  mild  cases  they  may  be  nearly  absent  and  in  intense 

ttes  they  may  simulate  general  peritonitis  and  septicemia.     The 

liddle  ground  of  these  extremes  is  occupied  by  a  wide  assortment  of 

The  objective  symptoms  are  also  local  and  systemic  and  chiefly 
iORoborate  the  subjective  syndrome.  In  the  local  signs  bimanual^ 
vaginal  and  rectal  examination  are  painful  and  dangerous  lest  pockets 
if  pus  be  ruptured.  A  small  speculum  should  be  used,  if  any  at  all. 
fhe  antecedent  gonococcal  lesions  must  be  demonstrated  in  the 
irethra,  vulva,  vagina  and  uterus  with  foresight  as  to  stimulating 
xtensions.  The  uterus  must  first  be  recognized  as  the  landmark.  It  is 
nlargedy  soft,  tender  and  more  or  less  fixed.  Traction  or  pressure 
ny  from  the  point  of  fixation  toward  restoration  to  its  normal 
orition  is  very  painful.  Any  form  or  degree  of  displacement  may  be 
vesent  above  the  level  of  the  pelvic  floor.  The  cervix  is  soft,  patent 
nd  discharges  pus  into  the  speculum  and  upon  the  finger. 

In  the  vagina  one  or  both  lateral  fornices  are  tender  and  boggy  and 
be  posterior  fornix  may  be  filled  with  an  indefinite  or  definite  tumor 
uying  in  size  from  barely  perceptible  thickening  to  a  mass  of  lemon 
p  Goeoanut  size  reaching  above  the  pelvic  brim.  In  the  acute  period 
itlines  are  difiicult  and  persistence  of  manipulation  is  very  dangerous. 
;  is,  therefore,  sufiicient  to  recognize  the  fact  of  involvement  rather 
an  its  precise  pathogenesis. 
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In  the  termination  only  the  mild  cases  snbside  leaving  few  s.MnptMQ! 
behind,  «'hiefly  of  functional  character  with  sterility  foremost.  Thi 
majority  of  cases  through  the  delicacy  and  complesitj'  of  the  tissun 
and  organs  involved  pass  at  once  into  the  chronic  stage.  Of  the* 
many  have  a  protracted  course,  profund  complications,  3e\ere  seqixfa 
and  few  escape  withoirt.  virtual  imsexing  and  chronic  invalidism. 

Oimococcal  Chronic  hifedion  of  the  Tubes  and  Ovaries. — ^ThemajwitT 
of  acute  attocks  become  chronic  through  the  nature  of  the  disease  tod 
the  anatomy  of  the  parts.  The  usual  classes  of  subjective  and  objectivt, 
local  and  systemic  symptoms  are  recognized  but  the  three  periods  of 
invasion,  establishment  and  termination  cannot  be  outlined  heeavt 
the  invasion  consists  in  the  acute  attack  and  the  disease  b  seen  mfoD 
establishment  for  a  few  weeks  or  even  many  months. 

The  general  type  depends  on  tlic  acti\'ity  of  the  acute  antecwlBit 
and  on  the  sequels  it  has  producwl.  T'nilatenil  and  bilateral  iixut 
are  factors,  likewise  the  tubal,  tuboiivarian  and  peritoneal  forms.  TIk 
forerunning  uterine  lesion  likewise  changes  the  ])icturc.  Cases  are  jea 
whose  sjTnptoms  are  more  or  less  stationarj'  without  much  prognft 
but  others  which  slowly  progress  with  relapses  and  exacerbatiool 
produced  by  motion,  accident,  intercourse,  examination,  treatment, 
spontaneous  rupture  of  the  tulw,  secondary  infection  often  of  the 
hematogenous  tj-pe,  or  by  menses,  childbirth  and  miscarriage. 

The  looU  subjective  s\inptoms  are  sensorj-,  functional,  intestiulf 
urinary  and  peritoneal.  The  sensory  signs  are  due  to  pressure,  sdhfr- 
sions,  menses  and  backache.  The  pressure  of  the  enlarged,  displacnl 
and  adherent  womb  on  surrounding  organs  and  its  tug  on  the  adhesiom 
account  for  much  of  the  pain.  Dysmenorrhea  of  tlie  chronic  conp* 
tion,  endometritis  an<l  malposition  are  often  almost  uiilwarahle.  V* 
backaclie  arises  from  all  three  factors.  The  functional  disorders  m 
exudati\'c,  menstrual,  sexual  and  reproductive.  Leucorrhea  fromtl* 
endometritis  and  vaginitis  and  at  times  from  a  leaking  tube  may  I« 
most  inconvenient.  The  congestion  of  the  infection  and  fixation  of  0* 
womb  excite  menorrhagia,  metrorrhagia  and  dysmenorrhea  and  t* 
same  factors  combined  with  decrease  in  the  size  of  the  vagina  produs 
dyq»reunia.  Sterility  is  invariable  in  all  marked  cases.  Such  veaf* 
■e  me  child  and  no  more  or  none  at  all  in  accordance  with  the  pai» 
a  which  they  acquire  gonococcal  disease. 
inal  signs  iire  pain,  constipation,  indigestion  and  app^ 
_6  pain  is  due  to  adhesions  to  the  rcctmn  or  to  the  presaB* 
I  of  the  feces  on  the  conglomerate  mass  within  the  pfl^ 
0  may  be  partly  voluntary  through  fear  of  the  pain  biltB 
Pressure  of  the  pelvic  mass  upon  the  rectum  can* 
ja,  often  of  marked  degree.  The  various  factors  lead  to  gi« 
_58tion  and  the  appendix  through  direct  involvement  maygiv 
'-i^f  sjTnptonis.  The  urinarj'  symptoms  are  often  those  ( 
^ukiuriu,  tenesmus  and  reflex  retention — more  markf 
s  are  augmented.    Cystitis  is  ruled  out  by  recoi 
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uzing  that  the  urine  is  normal.  Cystoscopy,  if  performed,  requires 
nost  careful  antiseptic  toilet  of  the  bladder  immediately  afterw^ard. 
The  peritoneal  syndrome  is  one  of  relapsing  pelvic  inflammation, 
lequent  and  moderate  rather  than  rare  and  severe.  This  is  called 
'prostitute's  colic"  and  is  due  to  small  fresh  foci  of  infection  or  to  the 
dragging  of  adhesions.  The  latter  gives  this  class  of  patient  almost 
constant  bearing  down  and  frequent  sharp  pain.  Materially  lowered 
health  is  the  outcome.  While  these  symptoms  are  technically  peri- 
toneal, the  tubes,  ovaries  and  serosa  are  all  combined  in  their  production. 
The  systemic  subjective  sjTnptoms  are  thermic  and  hemic  and  may 
be  negative  except  diu-ing  exacerbation.  The  fever  is  slight  or  absent 
while  the  process  is  at  a  standstill  but  is  manifested  in  any  progress  of 
it.  The  blood  count  is  negative  for  pus  unless  a  new  extension  is  inci- 
dent. The  pulse  in  rate  and  quality  follows  the  same  nde.  Absorption 
of  the  toxic  products  and  the  persistent  drain  of  the  other  symptoms 
lead  to  anemia,  prostration,  depreciation,  loss  of  weight,  muscular 
and  nervous  stability. 

The  objective  symptoms  are  also  local  and  systemic,  of  which  the 
ktter  verify  those  described  by  the  patient.  The  physical  examina- 
tion embraces  the  external  and  internal  genitals,  and  in  the  former 
prove  the  gonococcal  infection.  The  uterus  is  the  landmark  of  the 
internal  organs  and  shows  in  addition  to  the  enlargement,  tenderness 
ukI  softening  of  the  chronic  endometritis  and  metritis,  fixed  malposition 
ud  decreased  mobility.  Attempt  to  replace  the  organ  or  to  move  it 
iway  from  the  point  of  maximum  fixation  excites  pain.  In  the  vagina 
OQ  bimanual  examination  one  or  all  of  the  forniccs  are  found  invaded, 
most  commonly  the  posterior  with  the  right  or  left  or  both,  and  less 
bequently  the  anterior  also.  The  mass  is  directly  or  laterally  behind 
the  uterus,  of  variable  and  indefinite  form,  commonly  of  extensive  size 
and  in  consistency  tense,  fluctuating  or  boggy  according  to  the  quantity 
and  quality  of  the  contents  and  the  character  of  surrounding  adhesions. 
The  mass  is  usuaUy  sensitive  through  embodiment  of  the  ovary  and 
ti]g||;ing  on  the  adhesions.  The  size  may  be  too  small  for  definite  diiig- 
nosis  without  an  anesthetic.  The  rule  is  moderate  enlargement  but 
extreme  cases  filling  the  pelvis  are  not  uncommon.  Sole  tubal  disease 
is  rare  as  the  ovaries  are  usually  compromised.  Jn  fact,  fixed  and 
mmobile  ovary  may  be  regarded  as  significant.  Unilateral  conditions 
aie  ftbo  unconunon.  The  more  recent  the  case  the  more  apt  it  is  to  be 
nnikteral  and  the  greater  the  caution  during  examination.  Older 
cases  especially  wdth  relapses  are  almost  always  bilateral. 

Gonococcal  Relapsing  Infection  of  the  Tube^  and  Ovaries. — The  factors 
Beqponsibk  are  chiefly  leakage,  traumatism  and  new  hifcction.  The 
OQDDg  may  take  place  upon  the  peritoneal  surface  or  into  tlie  uterus, 
eauang  ''salpingitis  profluens,''  but  this  condition  is  more  common 
maerous  or  catarrhal  lesions  which  have  few  or  practically  no  adhesions. 
He  trauma  may  occur  during  examinations,  treatments,  accidents, 
pl^ysical  exertion  and  coitus.    Objective  diagnosis  and  treatment  rest 
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with  the  physician  and  promiscuous  investigation  of  lesions  and  appli- 
cations are  to  be  avoided.  Mishaps  are  beyond  control  but  muscular 
strain  and  coitus  belong  to  the  patient's  own  care  of  herself.  New 
infections  are  those  with  the  gonococcus  such  as  are  common  in  prosti- 
tutes or  with  mixed  organisms  through  the  bloodstream  and  Ijinph- 
stream.  The  Bacillus  coli  is  the  most  common  in  these  circumstances 
and  may  reach  the  sac  also  through  adhesions  directly  to  the  rectum. 

The  acute,  chronic  or  relapsing  forms  of  infection  of  the  tubes  and 
ovaries  are  rarely  fatal  directly  if  the  gonococcus  is  the  only  organism. 
The  cases  are  mild,  moderate  or  severe.  The  mild  cases  are  the  rarest 
and  resorb  the  exudate  partially  or  totally,  leaving  behmd  displace- 
ments, functional  disorder,  sterility  and  fair  health.  This  outcome  is 
apt  to  appear  in  patients  infected  at  or  near  the  menopaiLse.  Hydro- 
salpinx with  sterile  contents  may  belong  to  this  class  of  cases,  althou^ 
on  histologic  grounds  this  has  been  disputed  by  Menge^  and  others, 
who  claim  that  a  pyogenic  process  cannot  retrograde  into  the  condttion 
of  hydrosalpinx.  The  moderate  cases  may  be  called  the  stationary 
forms  and  have  chronic  invalidism,  pain,  anemia,  intestinal  disorier, 
myasthenia,  neurasthenia,  functional  disorder  and  sterility.  The 
severe  lesions  may  be  called  the  progressing  and  i  elapsing  cases,  ha\Tnf 
even  extragenital  and  systemic  involvements.  The  tubes  may  rupture 
spontaneously  into  the  peritoneal  cavity,  bowel,  bladder,  broad  liga- 
ment or  uterus.  Upon  the  serosa  the  pus  repeats  all  the  former  picture 
and  threatens  a  general  peritonitis  and  septicemia.  In  the  bowel  the 
pus  causes  proctitis,  at  first  acute,  then  chronic,  from  tlie  persistent  or 
intermittent  evacuation.  A  sinus  ensues  which  is  kept  active  by  pus 
from  the  tube  and  by  the  feces  from  the  rectum.  Mixed  infection 
always  occurs  ascending  from  the  rectum.  The  same  sequels  of  event 
may  occur  with  reference  to  the  bladder.  In  the  broad  ligament  the 
pus  travels  downward  in  the  cellular  planes  and  presents  at  the  vagina 
or  upward  along  the  round  ligament  and  points  at  the  inguinal  region. 
In  the  uterus  the  pus  causes  intermittent  and  copious  leucorrhea  in 
which  it  is  itself  the  chief  constituent. 

Diagnosis. — Includes  the  fact  of  gonococcal  involvement  and  the 
kind  of  tubal  and  ovarian  disease  and  the  various  other  lesions  through 
which  confusion  may  arise.  The  usual  four  elements  of  history^,  symp- 
toms, laboratory'  investigations  and  treatment  apply. 

Among  the  most  important  is  the  factor  of  history-.  The  age  is 
usually  early  in  sexual  development  and  the  civil  condition  cither 
married  to  a  man  knoA^Ti  to  be  or  kno\Mi  to  have  been  a  rouJ.  The 
woman  may  be  of  loose  morals,  admitted  or  suspected.  Underpaid 
occupation  leads  young  women  into  temptation.  Among  the  sjTnptoms 
are  those  of  the  antecedent  acute  urethritis,  vaginitis,  endometritis, 
leucorrhea,  dysmenorrhea  and  the  like  arising  soon  after  such  a  ma^ 
riage,  or  after  loose  sexual  relations.    Correlated  with  the  symptoms  of 

>  Centralbl.  f.  Gynakol.,  1895,  xix,  796-801. 
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bal  extension  is  a  menstrual  period,  a  childbed  fever,  miscarriage  or 
new  infection  after  intercourse.  Previous  good  bodily  and  sexual 
»ltli  followed  by  the  syndrome  of  external  gonococcal  disease  and  by 
le  invalidism  with  which  the  woman  presents  herself  is  important, 
[enstrual  activities,  normal  at  first,  later  irregular  and  painful  in 
leflow  w^ith  pus  and  a  tumor  are  the  next  step.  Sterility  following  one 
lildbirth  or  without  conception  is  of  grave  meaning,  especially  if  the 
Oman  has  never  had  menstrual  or  sexual  disorder.  The  subjective 
ory  of  the  invasion  with  its  active  sickness  and  the  establishment  with 
I  systemic  reaction  and  the  local  manifestation  of  pus  formation  in 
e  sensory,  vaginal,  functional,  vesical  and  rectal  signs.  The  objec- 
^e  examination  through  the  vagina  and  rectum  explores  and  identifies 
ems,  tubes,  ovaries  and  pelvis  and  establishes  antecedent  foci  in  the 
rer  sexual  tract.  The  laboratory  examination  will  show  the  blood 
int  of  pus  in  the  acute  stage  and  any  fresh  outbreak  of  the  chronic 
ige.  The  gonococcal  complement  fixation  test  is  positive  in  most 
ig-standing  cases.  The  gonococci  will  be  found  in  smear  and  culture 
in  any  postoperative  specimen.  In  the  treatment  all  the  expectant 
thods  knowTi  to  avail  during  gonococcal  disease  are  an  indirect 
.  Often  specimens  secured  during  treatments  are  most  valuable. 
[)arotomy  alone  will  furnish  the  exact  anatomical  diagnosis. 

COMPARATIVE  SYNDROME  OF  SALPINGITIS   (dITDLEYO- 

Catarrhal  Salpingitis.  Purulent  Salpinoitis. 

.  Fever   present  in    acute    staflje    and  1.  Fever  high  in  acute  stage.    Usually 

ally  absent  in  chronic  stage.  slij^ht   evening    temperature   in   chronic 

stage.     If  pus  becomes  sterile,  tempera- 
ture may  be  normal. 
L  Pain  in  region  of  tube  variable  in  2.  Pain     and     systemic     disturbance 

tt«  stage;  usually  absent  or  almost  (anxious  facics,  nausea,  depression)  more 
Knt  in  chronic  stage.  pronounced   in  acute   stage.     Pain  and 

general  malnutrition  usually  present  in 
chronic  stage.  Symptoms  partly  due  to 
extention  of  infection  to  neighboring 
organs,  producing  ovaritis,  pelvic  peri- 
tonitis and  cellulitis. 
).  ^pingltis  profluens  not  uncommon.  3.  Salpingitis  profluens  uncommon. 

Differential  Diagnosis.  —  Gonococcal  tubal  infection  must  be  dis- 
iguished  from  other  fonns  and  likewise  other  pelvic  lesions  giving 
Qilar  symptoms.  The  chief  other  forms  are  catarrhal,  suppurative 
d  tuberculous  and  the  table  on  page  586  shows  the  most  important 
Terences.  In  general  suppurative  pelvic  infection  secondary'  to  itself 
the  lower  genital  tract  is  practically  indistinguishable  from  the 
lococcal  form  except  in  the  laboratory  investigation,  in  its  much 
pe  frequent  relation  with  miscarriage  and  childbirth  and  in  its  more 
'ent  course,  shorter  duration  and  tendency  to  rapidly  serious  out- 
le. 

»  Loc.  dt..  p.  262. 
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FORMS  OF  TUBAL  AND 

OVARIAN  DISEASE. 

SymptomB. 

Gonocoocal. 

Catarrhal. 

Tubereuloua. 

Age. 

Sexual   maturity   as   a 
rule. 

Eaiiy   or   any. 

Early  or  any. 

Civil  condition. 

Wedlock  or  prostitution. 

Children   and   vir- 

Children   and  -m- 

gins. 

gins. 

Systemic     disturb- 

During acute  stage. 

None  or  very  slight. 

Progreasing  with  tht 

ance  (nausea,  de- 

disease. 

pression,  anxiety)  . 

Invalidism  (malnu- 

During chronic  stage. 

None. 

Progressing  with  the 

trition  and  suffer- 

disease. 

ing). 

1 

Pain. 

Severe    during    acute, 

During  acute  stage, 

Severe  and  conslut 

constant  or  relapsing 

absent  in  chronic  1     sometimea      with 

during  chronic  stage. 

period. 

rubbing  seDSStkHt 
and  sounds. 

Salpingitis  profluens. 

Occasional    and    puru- 

Frequent and  ser- 

Absent        throoift 

lent. 

ous. 

atresia. 

Weakness. 

Moderate      in     acute, 

Very  moderate  or 

Progre8si\'e        and 

marked     in     chronic 

absent. 

rapid. 

cases. 

Fever. 

Active  low  range  during 

Moderate      during  |  Afternoon  hectic  in 

acute,  moderate  and 

acute,  absent  dur-      type. 

variable  during  chronic 

ingchronicperiodsJ 

stage,   absent   during 

sterile  pus  in  tube. 

Fyosalpinz. 

Moderate  or  marked. 

None.                          Moderate  and  late 

after    atresia. 

Pelvic    cellulitis. 

Moderate. 

None. 

Marked. 

Spleen. 

Not  affected. 

Not  affected.              Enlarged. 

Other      abdominal 

Not  affected. 

Not  affected.             i  Often  tuberculous. 

1 

viscera. 

Rubbing  sounds  and 

Absent. 

Absent.                     '  Sometimes  preseDt 

free  fluid. 

Other  lesions. 

Gonococcal     in     lower 

Catarrhal  in  lower  .  Tuberculosis    in 

sexual  tract. 

sexual  tract.           .     lungs,  etc. 

Organisms  in  exu- 

Gonococci. 

Micrococcus       ca-  '  Bacillus    tuboeo- 

dates. 

tarrhalifl. 

losis     (occasion- 
ally). 

Coitus  as  source. 

Usual. 

Rare.                           Rare. 

Dudley^  gives  the  following  table  of  distinction  between  sact08aI[Hiiz 
and  other  inflammatory  and  noninflammatory  pelvic  disease.  Inas- 
much as  gonococcal  infection  occasionally  follows  the  type  of  sacto- 
salpinx  the  comparisons  are  worth  while  here. 


Sactobalpinx. 

Septic  condition  and  pain. 

Commonly  bilateral. 

Tube  oblong  and  tortuous. 

Conmionly  adherent. 

Ovary  often  palpated  and  distinguished. 

Usually  not  larger  than  fist. 

Leukocjrtosis  usual. 

Sactobalpinx. 

Common. 
Usually  bilateral. 
Sensitive  to  pressure. 
Usually  fixed. 
Elastic  or  fluctuating. 
Result  of  infection. 


Crane  Oyabxan  Tumob. 

Absent. 

Commonly  unilateral. 

Spheroidal  or  spherical. 

Less  commonly  adhareot. 

Tumor  is  diseased  ovary. 

May  grow  to  enormoua  siae. 

No  leukocytosis  unless  infected. 


SouD  Tumob  of  Tubs. 
Rare. 

Usually  unilateral. 
Not  sensitive. 
Usually  free  and  mobile. 
Firm  consistence. 
Cause  unknown. 


1  Principles  and  Practice  in  Gsmeoology,  dth  Ed.,  1913,  p.  265. 
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SACTOaALPINX. 

UsuAlly    sharply    circumscribed    and    of 

rounded  contour. 
O>iiuiioiily  bilateral. 
ELaotic    and  fluctuating.     Not  a  reliable 


Ploeitiozi  relative  to  uterus:  mass  usually 
liisfaer  in  pelvis  near  fundus  uteri;  not 
oozmected  with  cervix.  Vaginal  vault 
not  depressed. 

SaCT08AIJ>INX. 

Maas  usually  elastic;  may  fluctuate. 
ions  common, 
to  pressure, 
end  of  tube  enlarged. 


of  infection. 


\ 


Sactosalpinx  (Right  Side) 
Tumor  felt  by  vaginal  touch. 


After  acute  stage,  size  of  tumor  may  not 

materially  diminish. 
Recurrence  less  dangerous  and  less  fre- 

Gaatro-intestinal   disturbances   somewhat 


Pklvic  CsLLULrns. 

Not    sharply    circimiscribed;    may    be 

flattened. 
Commonly  unilateral. 
Less  elastic  and  fluctuating.   Not  reliable. 

Position  relative  to  uterus:  usually  lower 
in  pelvis,  often  closely  connected  with 
uterus.  Vaginal  vault  commonly 
depressed. 

Tubal  Preqnanct. 

Consistence  often  quite  firm. 

Less  common. 

Not  sensitive. 

Commonly    normal    except    interstitial 

tubal  pregnancy. 
History  of  pregnancy: 

(a)  Amenorrhea. 

(b)  Increase  in  sise  of  uterus. 

(c)  Enlargement  of  breasts. 

(d)  Morning  sickness. 

(e)  Rupture  of  tube  with  great  pain, 

collapse  (pelvic  hematocele), 
uterine  hemorrhage  and  dis- 
charge of  decidual  membrane. 

Appkndicitib. 

Tumor  not  usually  within  reach  of 
vaginal  touch  but  is  felt  or  is  tender 
to  pressure,  on  external  palpation  in 
region  of  McBurney's  point. 

After  acute  stage,  tumor  apt  to  disappear. 

Recurrence   more   dangerous   and   more 

frequent. 
Decidedly  marked. 


Other  lesions  with  one  or  two  elements  resembling  tubal  and  ovarian 
are  uterine  malpositions,  fecal  accumulations,  adherent  intestine, 
intestinal  tumors,  visceroptosis  and  skeletal  tumors.   The  points  for 
memory  in  these  lesions  follow.    The  sound  used  cautiously  will  prove 
any  uterine  displacement.     Fecal  impaction  is  revealed  by  digital 
examination,  colonic  palpation  above  the  pelvis,  the  proctoscope,  enema 
and  catharsis.    Intestinal  adhesions  and  kinks  are  demonstrated  by  the 
bismuth  test  and  the  a'-ray,  the  proctoscope  and  uterine  exploration. 
Intestinal  neoplasms  have  the  same  positive  proof.  Enteroptosis  varies 
with  changes  in  the  attitude  of  the  patient,  mobility  of  the  tumor,  func- 
tional disturbances  of  the  organ  involved,  the  bismuth  meal  and  the 
a>-ray  for  gastro-intestinal  descent,  pyelography  and  the  shadow  cath- 
eters for  the  kidneys.   Skeletal  tumors  have  bony  hardness  and  fixation 
through  vagina  and  rectum  and  essential  or-ray  findings. 

Trestmant. — ^All  details  are  determined  by  acuteness,  chronicity  and 
oomidications.  Lincomplicated  cases  are  rare  and  require  the  same 
general  treatment  with  less  frequency  of  major  operation.  It  is 
understood,  therefore,  that  the  average  complicated  picture  is  the 
one  lefened  to  in  the  following  paragraphs. 
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Gonococcal  Acide  Infection  of  the  Tubes  and  Ovaries, — In  the  strict 
sense  prophylaxis  is  not  possible  beyond  good  management  and  treat- 
ment of  all  the  possible  antecedent  gonococcal  lesions  in  order  to  pre- 
vent  their  extensions  to  other  parts  and  finally  to  the  tubes  and  ovaries. 
Abortive  measures  are  in  the  nature  of  things  impossible. 

The  reader  is  referred  to  Chapter  IX  on  General  Principles  A 
Treatment  on  page  483  for  data  of  management. 

In  the  physical  measures  the  management  of  Simpson'  may  be  dassed. 
It  consists  in  rest  in  bed,  open  bowels,  skin  and  kidneys,  light  diet, 
water  drinking  and  the  application  of  heat  or  cold  through  bags  or  cofls 
applied  to  the  abdomen  and  douches  given  through  the  vagina.  Mas- 
sage in  the  early  period  is  forbidden  and  includes  frequent  ph\-sicil 
examinations,  lest  trauma  be  given  the  pelvic  organs  and  annexa. 
Even  in  the  later  chronic  periods  the  abdomen  must  not  be  invaded  by  a 
general  massage  which  is  advisable  for  its  passive  muscidar  exercise  m 
the  body  as  a  whole  and  is  of  much  benefit.  In  hydrotherapy  heat  and 
cold  are  available  and  chosen  solely  in  accordance  with  comfort  and 
reaction.  The  tendency  is  to  try  cold  during  the  most  acute  da>'saDd 
heat  later,  because  cold  usually  soothes  the  pain  while  the  heat  stimu- 
lates inactive  circulation  and  deficient  absorption.  The  bags  or  coOs 
may  be  laid  on  the  abdomen  and  if  heat  is  used  it  may  be  slowly  auf 
mented  up  to  tolerance.  This  is  particularly  true  in  the  douches  ^^ 
without  force  at  all  times  may  be  begun  with  low  and  advance  to  db- 
tinctly  high  temperature.  The  quantity  must  be  copious  because  dun- 
ation  during  application  counts  most.  The  technic  is  described  undtf 
this  subject  in  vaginitis.  Sitting  and  body  baths  have  the  usual  i 
indications  but  cannot  be  employed  before  the  patient  may  be  safcjf  | 
moved.  Posture,  especially  for  drainage,  has  already  been  described  p  | 
endometritis  and  metritis  but  must  usually  wait  until  s^Tnptoms  bepB 
to  subside.  The  knee-chest  position  is  said  to  prevent  dense  adhesion* 
Lying  on  the  face  may  do  so  during  the  first  few  days,  if  tolerated, 
until  the  knee-chest  position  may  be  employed  in  the  later  periods. 
Alcohol  rubs  are  of  value  in  keeping  down  fever  and  controlling  sweats.  , 

The  medicinal  measures  are  systemic  and  local.   The  systemic  adnuB* 
istration  is  chiefly  of  opiates  by  mouth,  needle  or  suppository  for  paffli  | 
nervousness  and  fear  and  for  limiting  peristalsis  in  early  peritonitis. 
Gastric  sedatives  are  given  for  nausea  and  vomiting.    Cathartics  shouW 
be  used  sparingly  in  order  not  to  excite  the  peritonitis.    There  must  be 
neither  constipation  nor  diarrhea  on  account  of  the  straining  in  each  and 
the  tenesmus  in  the  latter.    Diuretics  and  diaphoretics  are  all  of  the 
simple  kind  and  none  is  better  than  the  drinking  of  mineral  or  pto 
water.    Supportives  of  the  circulation  and  nervous  strength  are  'unpo^ 
tant.    Among  the  antispasmodics  atropine  is  first  and  liberally  given» 
as  it  is  a  good  cardiovascular  stimulant  and  quiets  the  smooth  musde- 
fiber  of  the  intestines.    The  drying  aftereffects  are  controlled  by  the 
water  drinking.    Schindler^  teaches  that  the  uterus  has  involuntary 

>  Jour.  Am.  Med.  Assn.,  1909,  liii,  p.  1173-1179. 
»  Arch.  f.  Gynkkol.,  1909.  Ixxxvii,  607-642. 
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nmscular  activity  which  atropin  abolishes  aut^  tlms  extension  of  the 
disrase  is  limited.  Serumthempy  may  be  tried,  but  as  in  other  diseases, 
so  in  gonococcal  lesions,  this  method  is  in  its  infancy.  The  serum  seems 
best  during  the  acute  periods  and  the  bacterin  is  the  choice  during  the 
later  stages  of  the  disease.  As  eliminants  colonic  instillations  after  the 
manner  of  the  Murphy  drip  or  repeated  small  enemata  retained  as  long 
as  possible  are  of  great  value  in  many  patients. 

The  local  administration  is  chiefly  that  <tf  douches,  as  already 
described  under  vaginitis.  In  these  douches  it  is  the  duration  and  the 
lieat  of  the  douche  rather  than  the  contained  drug  which  are  of  value. 
Hence  they  should  be  given  by  a  skilled  nurse  in  the  most  approved 
fashion. 

The  surgical  measures  are  nonoperative  and  operative.  The  non- 
operative  means  are  summed  up  in  steps  already  flescribed  on  page  5M 
and  in  expectant  measures  involved  in  waiting  for  the  acute  stage  to 
subside. 

The  operative  steps  are  rare  and  concerned  In  symptoms  of  active 
■bsorption  due  to  large  accumulations  of  pus.  Such  an  abscess  should 
be  freely  opened  where  safe  for  the  general  peritoneal  cavity  and  where 
drainage  will  lie  absolute.  The  tendency  is  to  leave  the  wound  wide 
**pen  with  due  protection  against  protrusion  of  the  intestines.  In  general 
the  policy  is  to  delay  operation  until  the  disease  has  become  chronic. 
The  reasons  are  that  gonctcoccal  inflammation  is  more  rapidly  and  more 
'ully  self-limited  than  ordinarj-  pyogenic  infection.  Adhesions  form, 
falling  off  the  disease  from  the  general  peritoneal  cavity  so  that  evacu- 
**'on  or  other  treatment  becomes  decidedly  safer.  It  is  regarded  as 
■*fe  to  wait  until  the  patient  has  begun  to  improve  and  has  had  normal 
'^'nperature  and  normal  blood  count  for  several  weeks.  Above  all.  the 
Period  of  progressive  absorption  and  depression  must  be  over  and  no 
J*tragenital  complications  must  be  in  the  process  of  development.  The 
■*niaging  effect  of  the  gonococcus  determines  the  fact  that  most  of 
**eae  patients  finally  come  to  operation. 

Goiwcoccal  Chronic  Infection  of  fhf   Tuhen  and  Owinw.— The  chief 

^phylaxis  is  against  reinfection  by  the  husband  or  lover,  because  in 

*ny  of  these  patients  as  soon  as  the  subjective  symptoms  subside 

^t\ial  acti\itj'  is  resumed.    Another  preventive  measure  is  to  put  the 

*tieiit  to  bed  at  the  slightest  sign  of  relapse  as  shown  by  temperature, 

'**«>d  count,  pain  or  discharge. 

Hrevitj'  reqiures  reference  to  Chapter  IX  on  tieneral  Principles  of 

'■■"tatment  for  description  of  management. 

C'urntite  T realm eitt.^AiteT  from  two  to  four  weeks,  with  the  general 

►ndition  improved,  the  fever  absent,  leukocytosis  normal,  pulse  normal 

><i  patient  able  to  mo\'e  are  the  factors  in  the  treatment  change. 

The  physical  measures  may  be  of  very  great  service.    Massage  is  a 

'eans  of  passive  exercise,  but  it  should  not  be  done  over  the  abdomen 

'i*  all  and  the  masseuse  must  be  skilled  and  obedient  to  orders  of  the 

^ysician.     The  hydrotherapj'  is  the  \arious  forms  of  baths.     The 

't-ting  bath  and  the  general  body  bath  are  both  good  and  if  the  reaction 
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to  the  vigor  of  the  bath  and  to  the  massage  which  in  part  of  it  tit 
Turkish  bath  is  excellent.  The  douches  are  contiiiuetl  as  Wfore  butleai 
frequent^',  while  the  most  important  element  is  concemnd  in  the  heit 
and  duration  rather  than  the  medication  in  the  fluid. 

The  medicinal  means  are  systemic  and  local  in  their  uses.   TV 
systemic  application  is  support  of  the  patient  during  the  ai^rutdi  vt 
the  chronic  period.    Hematinics,  digestants  and  laxatives  usually  folS    ' 
the  chief  indications,    rterumtheraiiy  has  already  f)eeii  briefl.v  (tUciwtd 
in  the  paragraph  on  the  acute  lesions,    As  a  ndc  the  iMicterins  afe  ol 
greatest  value  in  the  chronic  period.    Local  administration  is  by  iloudiB 
or  tampmn.  The  douche  Is  given  in  the  standanl  manner  descrilicd  undv 
vaginitis,  with  the  same  general  formulse  and  two  or  thiw  timen  (ftilv 
instead  of  the  more  frequent  interval.    Rest  in  bed  shouhl  follow  <iKh 
douching  when  possible.     A  cleansing  douche  is  advisable  iH'forc  tt»« 
insertion  of  a  tampon  and  after  its  removal  so  as  to  cleanse  the  VBpjxa 
of  discharge  from  the  disease  and  reaction  from  the  tampon.   Tl»* 
tampon  should  not  be  too  large,  must  be  carefully  placed  in  the  funiio*:^ 
surrounding  the  cen'ix.   The  basis  of  the  medication  Is  glycerin  wiC-» 
ichthyol,  guaiacol  and  the  like  in  fnnn  10  to  25  per  oent.  stmiftJ^ 
They  arc  left  in  for  alwut  twelve  hours  or  overnight  and  a  dressioj   ^ 
worn  to  receive  the  vaginal  discharge. 

The  surgical  measures  are  nonoperative  and  operative- 

The  nonoperative  means  are  chiefly  tlie  various  dressings  forpa-SK 
and  discharge,  catheterization  always  with  great  cautinn  for  rctoiUc^n 
of  urine  and  the  like.  These  have  been  included  in  previous  p«r»gT»t^^ 

AfteTtreatvient  of  Nonoperative  Method. — (iradual  restoration  oflwdEBy 
function  is  tlie  immediate  aftertreatment  with  the  aim  of  having  digc* 
lion  painless,  menstruation  normal  and  fecundity  possible  or  probab»«- 
In  not  a  small  number  of  these  cases  well  treated,  pregnane;'  and  mal*^*'  i 
nity  occur.  The  remote  aftercare  is  watchfulness  in  e\-ery  way  duri**t  J 
pregnancy  and  puerperium.  As  a  rule  the  slightest  onset  of  sj-mpio****  1 
means  a  new  complication. 

Ciirr.^In  tlie  pathological  sense  restoration  is  nut  possible  tiirc 
the  delicacy  and  complexity  of  the  parts  and  the  penetrating  dn 
tiveness  of  the  organism.  Sjinptomatic  cure  is,  howt-ver,  not  uncnonf  * 
and  tlie  highest  degree  of  it  adds  physiological  restoration  i 
pregnancj'  may  occur.    The  absence  of  gonococci  is  tlie  hacterio)(y 
aim.  In  general,  massive  tuljes  may  decrease  and  soften,  lender  infec" 
ovaries  recover  and  a  fixed  congested  uterus  become  more  mobile^ 

The  established  methods  of  operative  treatment  are  tvio:  DaUiath'e^ 

expectant  and  surgical  or  operative.    Palliation  should  always  be  t  

carefully  as  already  detailed  in  the  preceding  paragraphs  ami  operati^^^^ 
must  be  deferred  until  expectant  means  have  failed  or  until  apcc^^*^p 
indications  arise.    It  is  recognized  tliat  in  the  acute  perirxl  opera ti*^^-^^^^^ 
is  avoided  except  in  rare  instances.    The  expectant  inethixl  and  n>^ 
operative  means  are  practically  identical.  - 

The  operative  measures  are  conservati\e  or  nidical,  in  which  *^^^\^ 
former  aims  to  remove  as  little  as  possible  and  the  latter  to  abUtc  ll 
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ins.  In  the  selection  of  the  case  and  election  of  the  time  for  opera- 
tinal  judgment  is  exceedingly  difficult  and  even  after  due  care  may 
requently  wrong.  In  general  the  following  factors  obtain.  Persist- 
constitutional  aj-mptoms  marking  progress  of  the  disease  with 
[ises,  pain  proceeding  from  chronic  congestion  of  displacement, 
straation  and  adhesions  and  excited  by  walking,  working,  urinating, 
eating  or  cohabiting,  depressed  health  from  absorption,  intestinal 
irbance,  constipation,  or  the  nervous  and  physical  strain,  dysmcn- 
es  and  fresh  outbreaks  of  acute  suffering  are  all  important  factors, 
brt,  the  patient  must  be  losing  ground  and  require  relief  by  either 
ervative  operation  with  preser%ation  of  all  possible  organs  or  radical 
ation  with  the  loss  of  all.  Like  the  expectant  or  palliative  method 
wvative  operations  should  be  attempted.  It  is  easy  to  remove 
ns  which  cannot  be  replaced  ami  in  a  certain  sense  it  requires  more 
ment  to  know  when  not  to  operate  than  it  requires  skill  to  operate, 
ndary  operations  may  be  done  and  theu-  radical  degree  deter- 
d  by  the  outcome  of  the  conservative  steps. 
Jier  elements  in  the  decision  are  sexual  and  social.  The  sexual 
1^  are  age,  with  its  influence  on  the  character  and  effects  of  men- 
J  life,  the  approach  of  normal  menopause  as  compared  with 
cial  menopause,  the  number  of  children  living,  the  intensity  of 
mal  instinct  In  unrealized  maternity  and  nervous  influences  and 
lity. 

\e  ovary  more  markedly  than  the  testicle  has  a  profound  influence 
le  physical  economy.  It  is  the  essential  and  distinguishing  sex 
I.  The  female  is  less  stable  physically  and  nervously  than  the 
and  mental  impressions  are  stronger.  Either  testis  or  ovary  may 
rger  than  the  average  and  yet  not  be  diseased.  The  presence  of 
var>'  determines  menstruation  primarily  and  in  ovulation  settles 
;gnation.  The  influence  of  inflammation  on  the  organ  cannot  be 
iired  with  the  naked  eye  in  many  cases  without  obvious  abscess, 
results  of  removal  of  the  ovaries  are  mild,  severe  or  extreme.  In 
lild  cases  there  is  little  or  no  disturbance,  but  in  the  severer  and 
ge  cases  the  disturbances  are  numerous  and  common.  Extreme 
pies  go  on  to  uisanity.  The  various  subjective  symptoms  are  those 
!  forced  menopause,  the  failure  of  sexuality  and  untimely  sexual  old 
The  objective  signs  are  hj-pertrophy  of  the  other  ovary  where  oue 
een  spared  and  often  atrophy  of  the  uterus  in  marked  degree  and 
I  vulva  and  vagina  in  less  degree  when  both  have  been  taken  away, 
muscle  substance  of  the  uterus  suffers  more  early  and  severely, 
the  mucosa.  The  extemalia  follow  in  due  time  and  coiu'se. 
e  social  elements  are  less  important.  The  leisure  class  may  receive 
tion  for  symptoms  following  a  (onsen'ative  operation,  whereas 
tirking  class  must  have  prompt  results  and  cannot  be  handicapped 
iTcn  moderate  invalidism. 

the  election  of  time  of  operation  the  condition  of  the  lesion  and  (»f 
inctions  rules.  As  to  the  functions  the  interval  between  menstrua- 
is  usually  the  best  because  there  is  less  nervous  disturbance,  con- 
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I  gestion,  bleeding  and  tendency  to  infection  and  absorption.  As  ta  tli 
lesion,  cessation  of  active  sj-mptoms  is  essential,  notably  t«7mp«ntun 
blood  count  and  active  pus  absorption.  Kin«lly  the  <]ucst)on  rtsWoi 
the  skill  and  tlie  knowledge  of  tbe  operator  to  judge  the  patiiolnpcal 
condition  in  Httu  and  to  foresee  the  physiolojtical  outcome  and  perrwvl 
the  needs  of  the  patient. 

Preliminary  Curettage. — After  the  technic  de.scribed  under  the  tmt 
nient  of  endometritis  on  page  5r4.  a  curettement  of  the  womb  »boi4 
be  done  followed  bj-  application  of  an  antiseptic,  ppefenibly  tiix-tuira 
iodin,  as  a  preliminary  to  any  operation  on  the  tuljfs  and  ovarid 
Its  accepted  advantiiges  for  nbdnminal  operations  are  that  tlie  iwfi 
sterilizes  and  stimulates  the  endometrium  after  the  mretle  has  remoxt 
the  exuberant  diaease<l  mucosa.  By  attacking  the  infe<ti(Ui  in  d 
uterus  it  removes  one  of  the  chief  dangers  of  the  pelvic  peritoneum  wh* 
the  corpus  is  amputated  from  the  i-ervix  and  for  irrvical  operations 
limits  discharge  from  above  during  the  period  of  r«^ir. 

Connertafive  Sitrffiral  Treatment  of  Ike  f'lerua  and  Aitnrxa. — Pjvm 
vation  in  operation  includes  the  uterus  and  one  tube  and  ovary  umil 
on  the  same  side.  The  anatomical  order  would  Ite  this,  but  the  uUfi 
is  spared  In  many  operations  so  that  the  onler  of  discussion  will  I 
tubes,  ovaries  and  uterus. 

Cimservaiirt  Salpingertoiny.— Operation  on  the  oviduct  witli  a.*  litl 
damage  as  possible  is  most  important  and  the  subject  is  only  gonocoet 
infection.  In  the  selection  of  case  ( I )  oiio  tube  may  be  normal  and  f 
other  diseased  and  both  ovaries  normal.  ThLs  is  the  ideal  case  for  Jl 
conservation  of  the  opposite  tube.  (2)  A  more  rare  condition  is 
sterile  hydrosalpin.x,  occurring  after  the  pus  has  been  absorbed,  leavi 
the  serum  behind.  Such  tubes  in  either  class  must  be  reasuoably  ft 
of  adhesions  and  the  contained  pus  sterile.  A  difficulty  in  tlirse  cM 
is  that  like  the  endometrium  the  lining  of  the  uterine  attachment  of  ll 
tube  may  l)e  the  focus  of  infection  and  lead  to  relapses  if  not  mnuil 

I'he  instnunents  and  supplies  are  as.sorted  knives,  scissuts,  la 
forceps,  skin  and  {tarietal  retractors,  broad  ligament  clampa,  bcmosUl 
ligature  carriers,  needles  for  peritoneum  and  skin,  uerdk-holiid 
abundant  suture  material,  adhesive  plaster,  dressings,  binder,  (( 
The  prejiarHtion  of  patient,  field,  surgeon  and  ever>-  attendant  M 
be  anj'  of  tbe  approve<l  and  ac(^pte<I  methods.  Tlie  author  f«** 
tincture  of  iodin  fur  the  skin  of  the  patient  and  the  Ktlicc  McDonil 
method  for  the  hands.  The  anesthetic  is  gi-neral  and  prt-frrably  rth 
unless  contraindications  exist.  The  posture  is  dorsal,  changed  late 
the  full  or  exaggerated  Trendelenburg.  The  incision  is  median  IB 
cases  of  doubt  or  slightly  lateral  over  the  affected  wde  in  ca.ses  ol  r* 
diagnosis.  The  Pfannenstiel  incision  is  praised  by  Child'  and  m* 
other  writers. 

The  superficial  field  contains  the  skin,  fascia,  muscle  and  perhoort 
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the  abdomirial  wall,  layer  by  layer.  Its  landmarks  are  the  symphysis 
bis  below  and  the  umbilicus  above.  The  deep  6eld  is  the  pelvis 
atoining  the  uterus  and  annexa  and  must  be  fully  exposed  by  walling 

with  pads  in  all  directions.  In  it  the  landmark  is  always  the  uterus 
lOse  adhesions  must  be  gently  broken  down,  followed  by  those  of  the 
ected  broad  ligament  as  a  whole.  Without  complete  freedom  the 
Btic  work  will  fail.  The  lateral  edge  of  the  broad  ligament  very  close 
the  tube  is  tied  to  catch  the  offsets  from  the  ovarian  artery  to  the 
undibulum.  Between  the  ovary  and  the  tube  is  a  group  of  small 
eels  which  may  be  individually  tied.  It  is  perhaps  better  to  cut  the 
K  free  from  the  upper  edge  of  the  broad  ligament,  tying  these  vessels 
progress  up  to  the  tubal  insertion  into  the  uterus.  At  this  point 
!  more  vessels  secured  by  a  stitch  through  the  muscle  substance  of 
!  uterus  close  to  the  tube.  A  V-shaped  segment  of  the  myometrium 
emoved  with  the  tube,  including  its  uterine  insertion,  and  the  wound 
It  once  repaired. 

Fhe  foregoing  steps  include  removal  of  the  destroyed  tube  and  the 
lowing  steps  aim  to  restore  as  far  as  possible  the  anatomical  relations 
ihin  the  peKis.  They  are  strongly  recommended  by  Norris.^  The 
ind  ligament  folded  upon  itself  is  sewn  to  the  comu  uteri  as  a  means 
lupport.  Tlien  the  raw  edge  of  the  broad  ligament,  with  all  bleeding 
pped.  is  sewn  to  the  round  ligament  for  support  of  the  ovary  directly 
i  the  uterus  indirectly.  It  is  displacement  of  the  ovary  downward 
»the  recto-uterine  pouch  after  these  operations  which  is  responsible 

adhesions,  ovarian  dysmenorrhea  and  dyspareunia  with  other 
Dptoms.  Peritoneal  covering  may  be  borrowed  from  the  peritoneaL 
unents  of  the  bladder  if  desired.  In  each  step  leakage  of  tubal  con- 
its  is  received  on  gauze  and  mopped  away  from  the  free  serous  surface. 
«  uterine  attachment  of  the  tube  may  be  gently  cauterized  in  its 
sth  l>efore  the  V-shaped  wound  is  repaired.  Careful  toilet  of  every 
diet  and  fold  of  the  deep  field  and  removal  of  all  pads  prepare  the 
tient  for  abdominal  suture.  In  a  good  case  uterus,  ovary  and  broad 
iment  are  in  good  relation  without  undue  tension  which  would 
ak  down  the  plastic  work.  In  the  dorsal  posture,  with  the  wound 
Itected  by  fresh  toweb,  layer  sutures  are  passed.  A  firm  dressing 
ipplied  to  the  wound  and  carefully  secured  with  adhesive  plaster, 
lending  from  loin  to  loin,  beginning  above  and  ending  below  the 
issing,  making  firm  support  duly  reinforced  by  a  good  many  tail 
iders.  The  patient  is  returned  to  bed  with  a  special  nurse  and  careful 
ections  83  to  signs  of  postoperative  hemorrhage  or  infection. 
4fiertreatment. — The  dressings  are  inspected  down  to  the  skin  on  the 
Wh  or  fifth  day  of  une\'entful  cases  and  the  sutures  are  removed  in 
Sut  a  week.  Otherwise  each  case  is  a  law  unto  itself  in  special  indi- 
Uons.  With  primary  union  the  patient  is  supported  in  bed  about  the 
itb  day  and  is  out  of  bed  about  the  fourteenth  day.  The  immediate 
^treatment  is  that  just  stated,  while  remote  aftercare  is  comprised 


in  attention  to  the  uterine  and  other  infections  from  whfl^^H 
disease  proceeded,  all  according  to  indications.  ^^^ 

Cowft'owa.^lnfection  of  the  general  peritoneal  <»vity  is  tht 
danger  but  very  rarely  occurs  in  proper  selection  of  case  and  nw 
ment  of  the  deep  field.  Norris,  as  cited,  points  out  the  danger  i 
many  deep  ligatures  about  the  ovarian  vessels  which  may  r«iui 
blood  supp1.\'  and  cause  ovarian  malnutrition.  Tension  on  sutun 
has  already  I)een  discussed,  likewise  failure  to  restore  ovarian  rcb 
Equally  important  is  failure  to  support  the  uterus  so  that  it  da 
wabble  about  between  bladder  and  rectum.  Raw  spots  unrovrr 
peritoneum  lead  to  lulhcsions.  Neglect  of  tliese  cautinrts  p»xi 
partial  or  umiplete  failure. 

Radical  Salpingriiomy.—VoT  tliis  operation  the  selection  ol 
implies  bilateral  tubal  and  ovarian  gonncoani  infection,  wh 
destructive  through  complexity  of  the  folds  of  the  mucosa  and  tli 
nonreststance  to  the  gonococcus.  As  a  rule  the  uterus  must  be 
ficed  in  such  cases,  because  It  is  otherwise  left  enttrrl,\'  unsup) 
and  becomes  a  source  of  vesical,  rectal,  digestive,  nervous  inid 
sjTuptoms.  If  the  tubes  are  left  the  technic  is  much  the  same  ■ 
justde»cribed,except  that  all  conservative  steps  must  be  omitted, 
caution  is  to  remove  the  uterine  implantations  of  the  tubes  le 
disease  at  these  points  cause  relapses  which  as  reported  by  Noi 
his  classic  work,  as  cited,  and  by  others,  may  take  the  form  d  a 
abscess  or  intramural  tubal  pregnane}'. 

Partial  Oopkorectomy.—Xn  leaving  part  of  tlie  ovary  bdifau 
selection  of  case  defines  focal  and  not  general  involvement,  whicb  i 
that  the  abscess  is  sui>erficial  and  localized,  leaving  the  balance 
organ  normal.  As  in  the  gonococcal  tubal  disease  so  in  guira 
ovarian  disease  the  prospects  of  conservation  are  rclativrly  poor, 
best  cases  for  this  form  of  plastic  surger>'  are  the  leatt  comn 
gonococcal  infection— single  cysts.  The  technical  details  throu 
duplicate  tliose  just  de8crit)ed  for  conservative  tulwl  surRery. 
ovHr>'  is  incised  as  required,  the  disease  /.ones  removed  on 
remainder  of  the  gland  carefully  sutured  so  ss  to  roapt  the  ' 
nlbugiiiea  e\'enl.\'  and  fully,  without  tension,  compression,  defc 
or  strangulation  of  blood  supply.  All  the  clinical  features  ore  tb( 
as  those  shown  for  conservation  of  the  tubes  with  the  following  c* 
against  infection  through  the  bloo<l  clots  and  defective  asepsb,  ■ 
oophoritis  through  rough  handling  or  other  traumatbim;  a 
adhesions  through  uncovered  surfatrs;  against  prolapse  tlirougfa 
position  of  the  ovary  or  uterus  and  their  tug  on  the  broad  Itga 
and  against  cystic  changes  through  p(^M>r  circulation. 

'Vhe  results  are  o«'asionally  pregnane^'  when  the  mnaiodcr 
ovary  is  healthy  and  contains  the  ovulating  segment  of  the  i 
I  iifortunatcly  this  is  tJie  part  chiefly  sacrificeil  in  resection  open 
It  is  known  experimentally  that  animals  will  pro<Teate  witb  i 
small  i>ortion  of  uvary.  A  temporary  ilittiiidty  is  enlargcniet 
inflammation  which  subside  more  or  less  completely  after  ■  ' 
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Both  in  the  inflammation  and  its  subsidence  the  ovary  duplicates  the 
performance  of  the  testis  in  like  circumstances.  Prolapse  behind  the 
iil^rus  leading  to  adhesions,  congestion  and  inflammation  is  another 
disadvantage  resting  on  loss  of  normal  support  of  the  organ.  Second- 
m  operations  after  attemptefl  conservation  are  not  uncommon, 
(■sperially  in  gonococcal  cases,  and  are  the  chief  disadvantage  of  post- 
poii&l  radical  measures. 

ConjerratiTe  Uterine  Surgery. — The  health  and  function  of  the  uterus 
m  ioflucncefl  by  the  o^'aries  and  it  becomes  practically  a  useless  organ 
witlioiit  tliem  and  very  soon  atrophies  through  suspension  of  menstrual 
»nivity.  Removal  of  both  broad  ligaments  in  part  along  with  both 
luhes  and  ovaries  essentially  interferes  with  the  support  and  position 
of  the  uterus  which  becomes  displaced  and  often  adherent  and  by  its 
physiial  presence  and  weight  excites  \'esical  and  rectal  s^Tuptoms 
and  by  its  abnormal  condition  antl  traction  brings  on  much  pain  and 
invalidism.  Moreover  the  plastic  repair  of  the  upper  pelvic  floor 
Wtn-een  the  rectum  and  the  bladder  is  much  more  successful  without 
tbe  ijteniH  than  with  it.  The  consensus  of  opinion  is  therefore  to  remove 
tile  uterus  when  both  tubes  and  ovaries  must  be  sacrifice*!. 

Results  and  Comments  of  ConserratiTe  Measures. —  Hesiilis. — Of  chief 
"niKirtancc  is  mortality  which  is  certainl\'  lessened  to  a  material  degree. 
Thr  morbidity  is  likewise  decreased  by  giving  a  better  selection  of 
•operation  and  election  of  time  than  if  early  interference  is  followed, 
^urcs  are  regarded  as  representing  about  75  per  cent,  of  the  cases, 
"Upmvements  nearly  20  per  cent,,  and  failures  about  5  per  cent., 
*hit'h  is  as  good  a  record  as  could  be  reasonably  exi)ected.  General 
"Palth  is  more  or  less  fully  restored  tti  the  cures  and  Ijenefited  in  the 
*Jprovcments.  Menstruation  may  be  ultimatelj'  not  atfecte<l  or  if  dis- 
•*lrbed  it  is  chiefly  delajed  or  irregular.  Normal  pregnane^'  is  always 
Wj'sically  possible  in  the  cures  although  often  not  probable,  but  inas- 
much as  it  is  without  exception  mentally  ex])e<  ted  and  hoped  for,  the 
™Urage  of  the  patient  remains  good.  Tubal  pregnancy  is  by  no  means 
•^t^mmon.  In  fact,  it  is  admitted  that  one  of  tlie  most  potent  causes  of 
■«i-s  abnormality'  is  inflammatory-  change  in  the  lining  and  form  of  the 
W)es.  Revision  of  operation  or  secondary  interference  at  a  later  date 
*  due  to  incidence  of  the  disease  upon  the  previouslj'  normal  opposite 
**«e  or  its  progress  in  a  macroscopically  apparently  normal  tube.  The 
^it:entage  of  these  cases  is  about  6  per  cent,  which  nearlj'  corresponds 
^th  the  approximate  o  per  cent,  of  failures  just  stated. 

Comments. — A  review  of  the  surgery  of  the  uterus  and  annexa  in 
fcaoC€)Ccal  infection  is  divisible  into  preliminary  treatment,  the  choice 
"  operation  as  to  successes  and  failures  and  the  aftertreatment. 

•Judicious  preliminarj-  treatment  is  always  worth  while.  It  often 
*^oids  operation  and  always  ofi'ers  improved  conditions  at  the  opera- 
■ons  and  greater  independence  in  the  election  of  time  for  interference. 
In  the  choice  of  operation  and  time  of  operation  <lecision  is  made 
•^tween  immediate  interference  and  delayed  invasion  as  to  time  and 
'On!3er\'ative  and  radical  measures  as  to  method.    Another  view-point 
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is  that  of  the  unfavorable  and  the  favorable  procedures  both  in  time  II 
tecJinic.    The  ba^is  of  each  has  already  beeo  named  In  disc 
various  methods. 
A  preliminarj'  curetting  must  proceed  any  of  the  operations, 
I.  Among  the  unfavorable  decbions  are  to  be  named  the  ftJIowiai 

1.  Immediate  evacuation  of  pus  except  when  the  patient  b  doin 
badly  and  when  the  peritoneal  cavity  is  naturally  walled  off. 

2.  Plastic  repair  of  gonococcal  tubes  because  the  remnants  an  c 
little  value  and  often  highly  pathologic  microscopically. 

3.  Conservation  of  grossly  diseased  gonococcal  tulx^s  is  ■  mktak 
because  it  leaves  a  potent  focus  untouthed  and  often  causes  ertenaa 
and  secondarj'  operation. 

4.  Radical  measures  are  less  favore<i  than  conservativf. 
II.  Among  the  favorable  decision;  are  to  be  classed  tlie  following: 

1.  Conservation  of  a  normal  annexum  when  its  fellow  isdtstwaed. 

2.  Conservation  of  one  or  both  ovaries  if  nutrition  iu  the  cinnilatM 
and  normal  position  by  plastic  repair  are  obtained.  Ovulation  i 
menstruation  t-ontinue. 

3.  Conservation  of  one  or  both  ovaries  in  hj-sterectomy.  Oi'uUtioi 
continues  altliough  menstruation  is  abolished. 

4.  Partial  oophorectomy,  with  restoration  of  the  coaLs  by  suture 
preservation  of  circulation  by  judicious  ligature  and  of  ovulation  b__ 
sparing  the  follicular  zone. 

5.  Total  hj*stercctomy  if  both  appendages  mii.tt  be  sscrifitrd.  ^"*  »- 
total  hysterectomy  in  youtlj  with  a  portion  of  the  uterus  and  oxTilatim  ^n 
and  menstruation  essential.  _ 

In  choice  of  time  of  operation  tlie  immediate  evacuation  of  pna  b 
already  been  detailed  in  the  foregoing  paragraphs.  The  perin)  of » 
sidenee  of  svinptoms  or  the  chronic  stage  b  almost  alwa>'s  the  best  I* 
ojieration. 

The  aftertreatment,  like  the  preliminary  treatment,  b  x-erj-  impoftsa 
and  pro\ide3  for  control  of  the  minor  postoperative  ills  and  the  restore 
tion  of  iKxIily  health  and  the  equalization  of  sejtual  function  so  Iir 
possible. 

Radical  Pelvic  Sorgery. — This  term  usually  includes  iv-inoval  d 
the  internal  sexual  organs  in  woman.     It  therefore  means  sacrifice 
tlie  uterus  as  a  whole  or  down  to  the  vaginal  portion  of  the  neck  c 
bined  with  both  tubes  and  ovaries.    The  majority  of  operators  arr  ' 
to  leave  the  stump  of  the  neck  to  simplify-  and  shorten  the  proced«- 
The  technit  is  the  same  as  that  given  for  hysterectomy  wilhou't' 
with  both  appendages  under  metritis.    With  proper  selection  of  * 
and  well-balanced  preliminary  treatment  radical  methods  ««  leu* 
less  common  in  gonocoi-cal  infections. 


CHAPTER   XI. 

COMPLICATIONS,  SEQUELS  AND  RARE  FORMS  OF  GONO- 
COCCAL INFECTION  IN  THE  FEMALE. 

AOE  AS  A  FACTOR  OP  IMPORTANCE. 

General  Sigmficance. — In  the  iiiiile  the  chief  and  primary  lewion  is 

Hoiiocinfal  iiretliritis,  atxtut  which  are  grouped  the  minor  and  major 

ttimpl [cations  as  they  occur  in  the  uriiiogenital  system  and  the  bod.\'  at 

'srge,  respectively  constituting  the  urinogenital  and  the  extra-urino- 

K^nital  groups.     In  the  female  the  same  rule  could  be  followed,  and 

'opnicriy  was  adopted  by  accepting  vulvovaginitis,  without  or  with 

•"^thritis,  as  the  primary  inoculation  and  all  other  lesions  as  compli- 

"^tioiis  or  sequels  thereof.     The  modern  tendency,  however,  is  to 

f^ard  the  sexual  mucosa  as  a  whole  from  vulva  to  peritoneum,  and  the 

'1\-asion  by  the  gonococcus  of  any  part  thereof  not  as  a  complication 

''*»■*  as  an  involvement  in  continuity  and  contiguity  in  the  ordinary 

P»*c»gress  of  the  disease,  according  to  severity. 

This  plan  makes  uncomplicated  gonococcal  disease  in  the  female  a 
'•"T-ily  sexual  disease  and  begins  to  add  complications  only  when  the 
"•T-narj'  system  becomes  involved  in  bladder,  ureters  and  kidnejs,  and 
*"laen  the  whole  body  is  occasionally  involved  in  any  of  its  systems. 
"^»is  view  could  be  and  in  the  author's  opinion  should  be  accepted  for 
t**^  male  also.  It  is  readily  foreseen  that  ere  long  this  will  be  the 
I^^tliogenetic  standard  and  will  constitute  sciexitifie  progress.  Inasmuch, 
i**;>^*ever,  as  the  older  distinction  as  to  the  male  is  still  found  in  widest 
K^<«ptance  it  has  been  adopted  in  this  work. 

The  rare  forms  or  manifestations  of  gonococcal  disease  may  belong 
l«>  the  genital  or  extragenital  groups  and  the  most  important  include 
the  following:  Among  the  genital  lesions  are  chiefly  hydrops  tubse 
profluens.  torsion  of  gonococcal  uterine  annexa,  associated  infections 
»n<i  gonococcal  tubal  pregnancy. 

Among  the  extragenital  lesions  are  chiefly  intraperitoneal  rupture 
°f  gonococcal  foci  and  gonococcal  general  peritonitis. 

I.  EXTRAGENITAL  OR  STSTEMIC  COMPLICATIONS. 

Clasaificatioa.^There  are  in  the  female,  as  in  the  male,  two  groups, 
^nieh  are  the  urinary  and  the  systemic. 

A.    L'rinary  Group. 

^^Unical  Features. ^ — There  is  no  essential  or  material  differenee  be- 
*'*en  the  sexes  in  complications  of  the  urinary  organs — bladder, 
^^tera  and  kidnejs. 
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B.    Systemic  Group. 

Clinic*!  Relations. — As  in  the  male,  the  process  of  absorption  may 
involve  any  5\,stem  of  the  body  in  complications,  which  then  are  desig- 
mteil  in  accordance  with  the  system  attacked.  The  relative  frequency, 
importance  and  results  in  the  female  are  in  no  real  detail  otherwise 
than  iu  the  male. 

Tht  reader  will  find  the  various  complications  as  they  arise  in  the 
male  fully  discussed  in  the  order  of  systems  of  the  body. 


n.    GENITAL  OR  LOCAL  COMPUCATIONS. 

QMrification.— The  more  usual  sexual  complications  are  urethral, 
I'udendal  and  uterine.  The  uretliral  lesion  of  importance,  though  not 
ffw]ueiit  in  the  woman,  is  stricture,  and  those  of  the  pudendum  are 
condybmata  acuminata,  pruritus  vulvte  and  vestibular  adenitis. 
Abscess  of  the  uterine  muscle  is  the  one  tiue  uterine  complication. 

STRICTURE  OF  THE  URETHRA. 

Clinical  Features. — This  lesion  in  woman  is  much  less  common  than 
'"  niaii,  through  the  nature  of  the  urethra,  which  is  the  most  dilatable 
P"rt  of  the  canal.  It  may,  however,  as  in  the  male,  occur  at  any  point 
"f  the  passage,  and  is  therefore  meatal  or  intraurethral  iu  site.  Its 
'*^m  is  wry  commonlj'  annular,  but  it  maj'  ha^e  anj-  of  the  irregulari- 
'H'x  seen  in  stricture  of  the  other  sex. 

Sjnnptoniz. — The  symptoms  subjecti\el,\'  duplicate  those  in  man  and 
*fe  chiefly,  frequency,  urgency,  dysuria,  pollakiuria  and  tenesmus. 
T'otal  obstruction  of  the  canal  is  rarely  seen.  The  objective  symptoms 
■*•»!«  the  diagnosis.  Inspection  will  reveal  the  deformity  if  meatal 
Mid  palpation  with  the  finger  or  with  instruments  will  detect  the  nodule 
•*!  the  canal  from  the  vestibule  and  vagina. 

^  TreatmeDt. — Stricture  {)f  the  female  urethra,  as  in  the  male,  may  he 
Qtlated  or  dix-ulsed.  The  last  measure  is  not  advisable.  The  majority 
pf  strictures  reajxjnd  well  to  gradual  dilatation  and  only  a  few  must  be 
incised.  All  the  preliminary  diagnosis  and  treatment  and  the  after- 
t*"«itinent  prescribe<l  for  the  male  in  Chapter  VII  must  be  followed 
*n  the  female. 

OONOCOCCAL  CONDYLOMATA  ACUMINATA. 

Sifnificance. — Significance  establishes  that  this  lesion  is  a  common 
Accompaniment  of  chronic  mixed  Infection  in  uncleanly  subjects  and 
*t>pears  in  the  folds  and  apposed  surfaces  of  tlie  external  genitals  and 
**tin  much  like  verruca  in  other  parts  of  the  body. 

Vuieties. — The  varieties  are  the  sessile,  having  a  broad  base,  and  the 
'**^imculated,  having  a  more  or  less  narrowed  attachment. 

-\s  to  situation,  gonococcal  condylomata  acuminata  are  uretliral. 


590  GONOCOCCAL  INFECTION  IN  THE  FEMALE 

to  the  vigor  of  the  bath  and  to  the  massage  which  is  part  of  it  the 
Turkish  bath  is  excellent.  The  douches  are  continued  as  before  but  leas 
frequently,  while  the  most  important  element  is  concerned  in  the  heat 
and  duration  rather  than  the  medication  in  the  fluid. 

The  medicinal  means  are  systemic  and  local  in  their  uses.  The 
systemic  application  is  support  of  the  patient  during  the  approach  of 
the  chronic  period.  Hematinics,  digestants  and  laxatives  usually  fulfil 
the  chief  indications.  Serumtherapy  has  already  been  briefly  discussed 
in  the  paragraph  on  the  acute  lesions.  As  a  rule  the  bacterins  are  of 
greatest  value  in  the  chronic  period.  Local  administration  is  by  douche 
or  tampon.  The  douche  is  given  in  the  standard  manner  described  under 
vaginitis,  with  the  same  general  fonnulte  and  two  or  three  times  daily 
instead  of  the  more  frequent  interval.  Rest  in  bed  should  follow  sudi 
douching  when  possible.  A  cleansing  douche  is  advisable  before  the 
insertion  of  a  tampon  and  after  its  removal  so  as  to  cleanse  the  vagini 
of  discharge  from  the  disease  and  reaction  from  the  tampon.  Tie 
tampon  should  not  be  too  large,  must  be  carefully  placed  in  the  fomiccs 
surrounding  the  cervix.  The  basis  of  the  medication  is  glycerin  with 
ichthyol,  guaiacol  and  the  like  in  from  10  to  25  per  cent,  strength. 
They  are  left  in  for  about  twelve  hours  or  overnight  and  a  dressing  b 
worn  to  receive  the  vaginal  discharge. 

The  surgical  measures  are  nonoperative  and  operative. 

The  nonoperative  means  are  chiefly  the  various  dressings  for  pus 
and  discharge,  catheterization  always  with  great  caution  for  retention 
of  urine  and  the  like.  These  have  been  included  in  previous  paragraphs. 

Aftertreatvient  of  Nonoperative  Method. — Gradual  restoration  of  bodify 
fimction  is  the  inunediate  aftertreatment  with  the  aim  of  having  diges- 
tion painless,  menstruation  normal  and  fecundity  possible  or  probable. 
In  not  a  small  number  of  these  cases  well  treated,  pregnancy  and  mat«^ 
nity  occur.  The  remote  aftercare  is  watchfulness  in  every  way  during 
pregnancy  and  puerperium.  As  a  rule  the  slightest  onset  of  symptoms 
means  a  new  complication. 

Cure. — ^In  the  pathological  sense  restoration  is  not  possible  through 
the  delicacy  and  complexity  of  the  parts  and  the  penetrating  destruo 
tiveness  of  the  organism .  Symptomatic  cure  is,  however,  not  uncOTunon 
and  the  highest  degree  of  it  adds  physiological  restoration  so  that 
pregnancy  may  occur.  The  absence  of  gonococci  is  the  bacteriologic 
aim.  In  general,  massive  tubes  may  decrease  and  soften,  tender  infected 
ovaries  recover  and  a  fixed  congested  uterus  become  more  mobile. 

The  established  methods  of  operative  treatment  are  two :  palliative  <» 
expectant  and  siu*gical  or  operative.  Palliation  should  always  be  tried 
carefully  as  aheady  detailed  in  the  preceding  paragraphs  and  operation 
must  be  deferred  until  expectant  means  have  failed  or  until  speciil 
indications  arise.  It  is  recognized  that  in  the  acute  period  operation 
is  avoided  except  in  rare  instances.  The  expectant  metliod  and  non- 
operative  means  are  practically  identical. 

The  operative  measures  are  conservative  or  radical,  in  which  the 
former  aims  to  remove  as  little  as  possible*  and  the  latter  to  ablate  the 
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gans.  In  the  selection  of  the  case  and  election  of  the  time  for  opera- 
>n  final  judgment  is  exceedingly  difficult  and  even  after  due  care  may 
5  frequently  wrong.  In  general  the  following  factors  obtain.  Persist- 
g  constitutional  symptoms  marking  progress  of  the  disease  with 
lapses^  pain  proceeding  from  chronic  congestion  of  displacement, 
leDstruation  and  adhesions  and  excited  by  walking,  working,  urinating, 
efecating  or  cohabiting,  depressed  health  from  absorption,  intestinal 
bturbance,  constipation,  or  the  nervous  and  physical  strain,  dysmen- 
rrbea  and  fresh  outbreaks  of  acute  suffering  are  all  important  factors. 
A  short,  the  patient  must  be  losing  ground  and  require  relief  by  either 
Niservative  operation  with  preservation  of  all  possible  organs  or  radical 
poation  with  the  loss  of  all.  Like  the  expectant  or  palliative  method 
mservative  operations  should  be  attempted.  It  is  easy  to  remove 
"gans  which  cannot  be  replaced  and  in  a  certain  sense  it  requires  more 
idgment  to  know  when  not  to  operate  than  it  requires  skill  to  operate, 
scondary  operations  may  be  done  and  their  radical  degree  deter- 
ined  by  the  outcome  of  the  conservative  steps. 
Other  elements  in  the  decision  are  sexual  and  social.  The  sexual 
ctors  are  age,  with  its  influence  on  the  character  and  effects  of  men- 
rual  life,  the  approach  of  normal  menopause  as  compared  with 
tificial  menopause,  the  number  of  children  living,  the  intensity  of 
atemal  instinct  in  unrealized  maternity  and  nervous  influences  and 
ibility. 

The  ovary  more  markedly  than  the  testicle  has  a  profound  influence 
I  the  physical  economy.  It  is  the  essential  and  distinguishing  sex 
gan.  The  female  is  less  stable  physically  and  nervously  than  the 
lie  and  mental  impressions  are  stronger.    Either  testis  or  ovary  may 

larger  than  the  average  and  yet  not  be  diseased.  The  presence  of 
e  ovary  determines  menstruation  primarily  and  in  ovulation  settles 
ipregnation.  The  influence  of  inflammation  on  the  organ  cannot  be 
easured  with  the  naked  eye  in  many  cases  without  obvious  abscess, 
le  results  of  removal  of  the  ovaries  are  mild,  severe  or  extreme.  In 
c  mild  cases  there  is  little  or  no  disturbance,  but  in  the  severer  and 
rerage  cases  the  distiu'bances  are  numerous  and  common.  Extreme 
samples  go  on  to  insanity.  The  various  subjective  symptoms  are  those 
I  the  forced  menopause,  the  failure  of  sexuality  and  untimely  sexual  old 
ge.  The  objective  signs  are  hypertrophy  of  the  other  ovary  where  one 
M  been  spared  and  often  atrophy  of  the  uterus  in  marked  degree  and 
ftlie  vulva  and  vagina  in  less  degree  when  both  have  been  taken  away. 
%  muscle  substance  of  the  uterus  suffers  more  early  and  severely, 
hen  the  mucosa.    The  extemalia  follow  in  due  time  and  coiu-se. 

The  social  elements  are  less  important.  The  leisure  class  may  receive 
ttention  for  symptoms  following  a  conservative  operation,  whereas 
!ie  working  class  must  have  prompt  results  and  cannot  be  handicapped 
r  even  moderate  invalidism. 

In  the  election  of  time  of  operation  the  condition  of  the  lesion  and  of 
» functions  rules.  As  to  the  functions  the  interval  between  menstrua- 
QS  is  usually  the  best  because  there  is  less  nervous  distiu*bance,  con- 
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gestion,  bleeding  and  tendency  to  infection  and  absorption.  As  to  tiie 
lesion,  cessation  of  active  symptoms  is  essential,  notably  temperatme, 
blood  count  and  active  pus  absorption.  Finally  the  question  rests  od 
the  skill  and  the  knowledge  of  the  operator  to  judge  the  pathological 
condition  in  situ  and  to  foresee  the  physiological  outcome  and  percerve 
the  needs  of  the  patient. 

Preliminary  Curettage, — After  the  technic  described  under  the  treit- 
ment  of  endometritis  on  page  564,  a  curettement  of  the  womb  should 
be  done  followed  by  application  of  an  antiseptic,  preferably  tincture  rf 
iodin,  as  a  preliminary  to  any  operation  on  the  tubes  and  o\'aiici. 
Its  accepted  advantages  for  abdominal  operations  are  that  the  iodlB 
sterilizes  and  stimulates  the  endometrium  after  the  ciu^tte  has  removed 
the  exuberant  diseased  mucosa.  By  attacking  the  infection  in  the 
uterus  it  removes  one  of  the  chief  dangers  of  the  pelvic  peritoneum  wha 
the  corpus  is  amputated  from  the  cervix  and  for  cervical  operations  it 
limits  discharge  from  above  during  the  period  of  repair. 

Conservative  Surgical  Treatment  of  the  Uterjis  and  Annexa. — ^Presfl** 
vation  in  operation  includes  the  uterus  and  one  tube  and  ovar\*  usually 
on  the  same  side.  The  anatomical  order  would  be  this,  but  the  utcrns 
is  spared  in  many  operations  so  that  the  order  of  discussion  will  be 
tubes,  ovaries  and  uterus. 

Conservative  Salpingectomy, — Operation  on  the  oviduct  with  as  little 
damage  as  possible  is  most  important  and  the  subject  is  only  gonococal 
infection.  In  the  selection  of  case  (1)  one  tube  may  be  normal  andtkc 
other  diseased  and  both  ovaries  normal.  This  is  the  ideal  case  for  il 
conservation  of  the  opposite  tube.  (2)  A  more  rare  condition  is  i 
sterile  hydrosalpinx,  occurring  after  the  pus  has  been  absorbed,  lea\Ti8 
the  serum  behind.  Such  tubes  in  either  class  must  be  reasonably  free 
of  adhesions  and  the  contained  pus  sterile.  A  difficulty  in  these  oses 
is  that  like  the  endometrium  the  lining  of  the  uterine  attachment  of  the 
tube  may  be  the  focus  of  infection  and  lead  to  relapses  if  not  removei 

The  instruments  and  supplies  are  assorted  knives,  scissors,  lonj 
forceps,  skin  and  parietal  retractors,  broad  ligament  clamps,  hemostats* 
ligatiu*e  carriers,  needles  for  peritoneum   and    skin,  needle^holdeft 
abundant  suture  material,  adhesive  plaster,  dressings,  binder,  etfc 
The  preparation  of  patient,  field,  surgeon  and  every  attendant  miy 
be  any  of  the  approved  and  accepted  methods.     The  author  favo» 
tincture  of  iodin  for  the  skin  of  the  patient  and  the  Eliice  McDonald* 
method  for  the  hands.    The  anesthetic  is  general  and  preferably  ether 
unless  contraindications  exist.   The  posture  is  dorsal,  changed  later  to 
the  full  or  exaggerated  Trendelenburg.    The  incision  is  median  in  al 
cases  of  doubt  or  slightly  lateral  over  the  affected  side  in  cases  of  exact 
diagnosis.   The  Pfannenstiel  incision  is  praised  by  Child*  and  many 
other  writers. 

The  superficial  field  contains  the  skin,  fascia,  muscle  and  peritoneum 

1  Surg.,  Gynoc.  and  Obst.,  July,  1914,  pp.  82  to  86.     Also  McMuUen:  Ibid.,  July,  1915, 
pp.  87  to  88;  Albiiny  Annals,  January,  1917. 

*  Jour.  Am.  Med.  Assn.,  January  13,  1912,  Iviil,  91  to  94. 
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'  tbromliosis  in  the  condylomata  by  spraying  on  ethyl  chloride.  This  is 
I  a  bloodless  means  of  shedding  the  warts  and  is  recommended  also  by 
is,'  who  adds  that  the  freezing  must  be  continued  for  four  or  five 

s  for  each  growth  to  secure  efficiencj'. 
rsurgical  measures  are  nonoperative,  as  presented  in  this  lesion 
b  male,  and  operative.  The  preparation  of  the  field  is  rather  long 
rtrettinent  for  as  much  freedom  from  discharge  and  exudate  as  possible 
and  drjness  of  the  partH.  Only  extensive  cases  require  a  general  anes- 
thetic, whereas  cocain  solution  may  be  infiltrated  around  and  into  the 
base  of  smaller  warts.  The  larger  growths  may  be  clipped  away  with 
the  scissors  or,  better,  with  the  knife  rather  deeply  and  widel>'  into  the 
base  awaj' from  the  pedicle.  The  gaping  wounds  are  stitched  with 
horse-hair,  fine  catgut  or  silk.  The  smaller  verruca  may  be  curetted 
away  with  tlie  sharp  intrauterine  curette  intersecting  the  base,  as  in  the 
author's  case  of  the  illustration,  Fig,  133.  Extensive  examples  of  the 
disease  require  several  sittings  in  order  to  avoid  opening  many  avenues 
of  infection.  Mild  caustics,  such  as  10  per  ■cent,  silver  nitrate,  are 
applied  to  all  raw  surfaces  for  antisepsis  and  hemostasis.  Local 
applications  of  caustics,  with  protection  of  the  anuexa,  will  ablate  the 
smaller  outgrowths.  The  wounds  of  any  method  must  be  dressed  on 
surgical  principles. 

AflerireatJiient. — Surgical  care  of  sutured  wounds  and  raw  spots  is 
the  immediate  aftertreatment  in  order  to  prevent  infection  and  ulcer- 
ation, which  inaj'  be  extensive  and  partake  of  chancroidal  tendency, 
'he  remote  aftertreatment  is  a  return  to  the  prophylactic  principles 
**f  cleanliness  ami  drjness  to  provide  against  relapse. 
Cvre. — The  tendency  towards  warts  is  inherent  in  many  skins  under 
I  ^ery  little  irritation.    These  patients  will  have  several  more  or  less 
I  *fouhlesome  crops  until  the  gonococcal  and  allied  infections  of  the 
''Pper  genitals  are  relieved. 


QONOCOCCAL -PRURITUS  VULV*. 

8i(iu£cance. — Pruritus  ani  et  vulvte  have  been  proved  by  Murray* 
'"  lie  (hit-  to  the  streptococcus.  Undoubtedly  the  gonococcus  is 
'**-"Ps»sionaliy  .1  factor. 

Climcal  Features. — Etiologj',  pathology,  symptoms  and  diagnosis 
■""t'  tri^ateil  of  in  works  on  gynecologj'. 
Treatment. — The  serum  method  described  by  Murray,  associated  with 
I  ^^'''eical  cleanliness  and  dryness,  is  the  one  scientific  procedure. 


GONOCOCCAL  VESTIBULAR  ADENITIS. 

SjnioiiTiiiB. — Synonyms,  chiefly  due  to  changes  in  anatomical  nomen- 
V  *^'atAire  are  bartholinitis,  vulvovaginal  adenitis  or  vestibular  adenitis. 


1.  Ptoctologio  Stic,  1913.  I 
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in  attention  to  the  uterine  and  other  infections  from  which  the  tubal 
disease  proceeded,  all  according  to  indications. 

Cautions. — Infection  of  the  general  peritoneal  cavity  is  the  diirf 
danger  but  very  rarely  occurs  in  proper  selection  of  case  and  manage- 
ment of  the  deep  field.  Norris,  as  cited,  points  out  the  danger  of  too 
many  deep  ligatures  about  the  ovarian  vessels  which  may  reduce  the 
blood  supply  and  cause  ovarian  malnutrition.  Tension  on  suture  line 
has  already  been  discussed,  likewise  failure  to  restore  ovarian  relations. 
Equally  important  is  failm*e  to  support  the  uterus  so  that  it  does  not 
wabble  about  between  bladder  and  rectum.  Raw  spots  uncovered  by 
peritonemn  lead  to  adhesions.  Neglect  of  these  cautions  promotes 
partial  or  complete  failiu'e. 

Radical  Salpingectoviy. — For  this  operation  the  selection  of  case 
implies  bilateral  tubal  and  ovarian  gonococcal  infection,  which  is 
destructive  through  complexity  of  the  folds  of  the  mucosa  and  through 
nonresistance  to  the  gonococcus.  As  a  rule  the  uterus  must  be  sacri- 
ficed in  such  cases,  because  it  is  otherwise  left  entirely  unsupported 
and  becomes  a  source  of  vesical,  rectal,  digestive,  nervous  and  other 
sjTnptoms.  If  the  tubes  are  left  the  technic  is  much  the  same  as  that 
just  described,  except  that  all  conservative  steps  must  be  omitted.  The 
caution  is  to  remove  the  uterine  implantations  of  the  tubes  lest  the 
disease  at  these  points  cause  relapses  which  as  reported  by  Norris  in 
his  classic  work,  as  cited,  and  by  others,  may  take  the  form  of  comuil 
abscess  or  intramural  tubal  pregnancy. 

Partial  Oophorectomy, — In  leaving  part  of  the  ovary  behind,  the 
selection  of  case  defines  focal  and  not  general  involvement,  which  means 
that  the  abscess  is  superficial  and  localized,  leaving  the  balance  of  the 
organ  normal.  As  in  the  gonococcal  tubal  disease  so  in  gonococcal 
ovarian  disease  the  prospects  of  conservation  are  relatively  poor.  The 
best  cases  for  this  form  of  plastic  surgery  are  the  least  common  in 
gonococcal  infection — single  cysts.  The  technical  details  throughout 
duplicate  those  just  described  for  conservative  tubal  surgery.  Tl* 
ovary  is  incised  as  required,  the  disease  zones  removed  and  the 
remainder  of  the  gland  carefully  sutured  so  as  to  coapt  the  tunici 
albuginea  evenly  and  fully,  without  tension,  compression,  deformity 
or  strangulation  of  blood  supply.  All  the  clinical  features  are  the  same 
as  those  shown  for  conservation  of  the  tubes  with  the  following  cautions 
against  infection  through  the  blood  clots  and  defective  asepsis,  against 
oophoritis  through  rough  handling  or  other  traumatism;  against 
adhesions  through  uncovered  surfaces;  against  prolapse  throi^  faulty 
position  of  the  ovary  or  uterus  and  their  tug  on  the  broad  ligament; 
and  against  cystic  changes  through  poor  circulation. 

The  results  are  occasionally  pregnancy  when  the  remainder  of  the 
ovary  is  healthy-  and  contains  the  ovulating  segment  of  the  organ. 
Unfortunately  this  is  the  part  chiefly  sacrificed  in  resection  operations. 
It  is  known  experimentally  that  animals  will  procreate  with  only  a 
sniall  portion  of  ovary.    A  temporary  diflBculty  is  enlargement  and 

ammation  which  subside  more  or  less  completely  after  a  few  weeks. 
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oth  in  the  inilammation  and  its  subsidence  the  ovary  duplicates  the 
erfonnance  of  the  testis  in  like  circumstances.  Prolapse  behind  the 
[tenis  leading  to  adhesions,  congestion  and  inflammation  is  another 
&advantage  resting  on  loss  of  normal  support  of  the  organ.  Second- 
ary operations  after  attempted  conservation  are  not  uncommon, 
especially  in  gonococcal  cases,  and  are  the  chief  disadvantage  of  post- 
pone radical  measures. 

CooserratiYe  Uterine  Surgery. — ^The  health  and  function  of  the  uterus 
are  influenced  by  the  ovaries  and  it  becomes  practically  a  useless  organ 
irithout  them  and  very  soon  atrophies  through  suspension  of  menstrual 
activit}'.  Removal  of  both  broad  ligaments  in  part  along  with  both 
tubes  and  ovaries  essentially  interferes  with  the  support  and  position 
of  the  uterus  which  becomes  displaced  and  often  adherent  and  by  its 
physical  presence  and  weight  excites  vesical  and  rectal  symptoms 
and  by  its  abnormal  condition  and  traction  brings  on  much  pain  and 
invalidism.  Moreover  the  plastic  repair  of  the  upper  pelvic  floor 
between  the  rectum  and  the  bladder  is  much  more  successful  without 
the  uterus  than  with  it.  The  consensus  of  opinion  is  therefore  to  remove 
the  uterus  when  both  tubes  and  ovaries  must  be  sacrificed. 

Basalts  and  Comments  of  Conservatiye  Measures. — Resvlis, — Of  chief 
nportance  is  mortality  which  is  certainly  lessened  to  a  material  degree, 
tie  morbidity  is  likewise  decreased  by  giving  a  better  selection  of 
>peration  and  election  of  time  than  if  early  interference  is  followed, 
inures  are  regarded  as  representing  about  75  per  cent,  of  the  cases, 
mprovements  nearly  20  per  cent.,  and  failures  about  5  per  cent., 
■rluch  is  as  good  a  record  as  could  be  reasonably  expected.  General 
lealth  is  more  or  less  fully  restored  in  the  cures  and  benefited  in  the 
mprovements.  Menstruation  may  be  ultimately  not  affected  or  if  dis- 
•Urbed  it  is  chiefly  delayed  or  irregular.  Normal  pregnancy  is  always 
>hysically  possible  in  the  cures  although  often  not  probable,  but  inas- 
much as  it  is  without  exception  mentally  expected  and  hoped  for,  the 
tnirage  of  the  patient  remains  good.  Tubal  pregnancy  is  by  no  means 
incommon.  In  fact,  it  is  admitted  that  one  of  the  most  potent  causes  of 
liis  abnormality  is  inflammatory-  change  in  the  lining  and  form  of  the 
^ubes.  Revision  of  operation  or  secondary  interference  at  a  later  date 
is  due  to  incidence  of  the  disease  upon  the  previously  normal  opposite 
tube  or  its  progress  in  a  macroscopically  apparently  normal  tube.  The 
percentage  of  these  cases  is  about  G  per  cent,  which  nearly  corresponds 
^rith  the  approximate  5  per  cent,  of  failures  just  stated. 

GommeiitjB. — A  review  of  the  surgery  of  the  uterus  and  annexa  in 
gODococcal  infection  is  divisible  into  preliminary  treatment,  the  choice 
of  operation  as  to  successes  and  failures  an<l  the  aftertreatment. 

Judicious  preliminary  treatment  is  always  worth  while.  It  often 
ivoids  operation  and  ahvays  offers  improved  conditions  at  the  opera- 
fjons  and  greater  independence  in  the  election  of  time  for  interference. 

In  the  choice  of  operation  and  time  of  operation  decision  is  made 
e^een  immediate  interference  and  delayed  invasion  as  to  time  and 
mservative  and  radical  measures  as  to  method.    Another  view-point 
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is  that  of  the  unfavorable  and  the  favorable  procedures  both  in  time  and 
technic.  The  basis  of  each  has  already  been  named  in  discussing  the 
various  methods. 

A  preliminary  curetting  must  proceed  any  of  the  operations. 

I.  Among  the  unfavorable  decisions  are  to  be  named  the  following: 

1.  Immediate  evacuation  of  pus  except  when  the  patient  is  doing 
badly  and  when  the  peritoneal  cavity  is  naturally  walled  oflF. 

2.  Plastic  repair  of  gonococcal  tubes  because  the  remnants  are  of 
little  value  and  often  highly  pathologic  microscopically. 

3.  Conservation  of  grossly  diseased  gonococcal  tubes  is  a  mistake 
because  it  leaves  a  potent  focus  untouched  and  often  causes  extension 
and  secondary  operation. 

4.  Radical  measures  are  less  favored  than  conservative. 

II.  Among  the  favorable  decision?  are  to  be  classed  the  following: 

1.  Conservation  of  a  normal  annexum  when  its  fellow  is  diseased. 

2.  Conservation  of  one  or  both  ovaries  if  nutrition  in  the  circulation 
and  normal  position  by  plastic  repair  are  obtained.  Ovulation  and 
menstruation  continue. 

3.  Conservation  of  one  or  both  ovaries  in  hysterectomy.  Ovulation 
continues  although  menstruation  is  abolished. 

4.  Partial  oophorectomy,  with  restoration  of  the  coats  by  suture, 
preservation  of  circulation  by  judicious  ligature  and  of  ovulation  by 
sparing  the  follicular  zone. 

5.  Total  hysterectomy  if  both  appendages  must  be  sacrificed.  Sub- 
total hysterectomy  in  youth  with  a  portion  of  the  uterus  and  ovulation 
and  menstruation  essential. 

In  choice  of  time  of  operation  the  inunediate  evacuation  of  pus  has 
already  been  detailed  in  the  foregoing  paragraphs.  The  period  of  sub- 
sidence of  symptoms  or  the  chronic  stage  is  almost  always  the  best  for 
operation. 

The  aftertreatment,  like  the  preliminary  treatment,  is  very  important 
and  provides  for  control  of  the  minor  postoperative  ills  and  the  restora- 
tion of  bodily  health  and  the  equalization  of  sexual  function  so  far  as 
possible. 

Radical  Pelvic  Surgery. — ^This  term  usually  includes  removal  of  all 
the  internal  sexual  organs  in  woman.  It  therefore  means  sacrifice  of 
the  uterus  as  a  whole  or  down  to  the  vaginal  portion  of  the  neck  com- 
bined with  both  tubes  and  ovaries.  The  majority  of  operators  are  apt 
to  leave  the  stump  of  the  neck  to  simplify  and  shorten  the  procedure. 
The  technic  is  the  same  as  that  given  for  hysterectomy  without  or 
with  both  appendages  under  metritis.  With  proper  selection  of  case 
and  well-balanced  preliminary  treatment  radical  methods  are  less  and 
less  common  in  gonococcal  infections. 


CHAPTER  XI. 

COMPLICATIONS,  SEQUELS  AND  RARE  FORMS  OF  GONO- 
COCCAL INFECTION  IN  THE  FEMALE. 

AGE  AS  A  FACTOR  OF  IMPORTANCE. 

Gtoneral  Significance. — In  the  male  the  chief  and  primary  lesion  is 
gonococcal  urethritis,  about  which  are  grouped  the  minor  and  major 
complications  as  they  occur  in  the  urinogenital  system  and  the  body  at 
large,  respectively  constituting  the  urinogenital  and  the  extra-urino- 
genital  groups.    In  the  female  the  same  rule  could  be  followed,  and 
formerly  was  adopted  by  accepting  vulvovaginitis,  without  or  with 
urethritis,  as  the  primary  inoculation  and  all  other  lesions  as  compli- 
cations or  sequels  thereof.     The  modern  tendency,  however,  is  to 
regard  the  sexual  mucosa  as  a  whole  from  vulva  to  peritoneum,  and  the 
invasion  by  the  gonococcus  of  any  part  thereof  not  as  a  complication 
but  as  an  involvement  in  continuity  and  contiguity  in  the  ordinary 
progress  of  the  disease,  according  to  severity. 

This  plan  makes  uncomplicated  gonococcal  disease  in  the  female  a 
truly  sexual  disease  and  begins  to  add  complications  only  when  the 
urinary  system  becomes  involved  in  bladder,  ureters  and  kidneys,  and 
when  the  whole  body  is  occasionally  involved  in  any  of  its  systems. 
This  view  could  be  and  in  the  author's  opinion  should  be  accepted  for 
the  male  also.  It  is  readily  foreseen  that  ere  long  this  will  be  the 
pathogenetic  standard  and  will  constitute  scientific  progress.  Inasmuch, 
however,  as  the  older  distinction  as  to  the  male  is  still  found  in  widest 
acceptance  it  has  been  adopted  in  this  work. 

The  rare  forms  or  manifestations  of  gonococcal  disease  may  belong 
to  the  genital  or  extragenital  groups  and  the  most  important  include 
the  following:  Among  the  genital  lesions  are  chiefly  hydrops  tubce 
profluens,  torsion  of  gonococcal  uterine  annexa,  associated  infections 
and  gonococcal  tubal  pregnancy. 

Among  the  extragenital  lesions  are  chiefly  intraperitoneal  rupture 
of  gonococcal  foci  and  gonococcal  general  peritonitis. 

I.  EXTRAGENITAL  OR  SYSTEMIC  COMPUCATIONS. 

daMification. — ^There  are  in  the  female,  as  in  the  male,  two  groups, 
which  are  the  urinary  and  the  systemic. 

A.    Urinary  Group. 

Clinical  Features. — ^There  is  no  essential  or  material  diflference  be- 
t^reen  the  sexes  in  complications  of  the  urinary  organs — bladder, 
ureters  and  kidneys. 


6f»8    KARF.  FORMS  OF  GO\OC(M:CAL  ISFECTIOS  IS  THE  FEMAll 

Treatment. — ('are  of  the  urethritis,  vulvitis  and  vapnitis  are  the 
pn>phylaxis,  but  only  in  the  indirect  sense.  Freedom  from  clinfriae 
pus  around  the  vestibule  is  of  primary  importance  and  douches  mus 
not  be  so  strong  as  to  inflame  the  mucosa  and  thus  cause  rhemitsi 
inflammation  of  the  ducts.    <'leanliness  of  the  hands  protetts  the 
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eyes  of  the  patient  and  all  dressings  should  be  put  into  paper  bagi 
and  burned.  The  abortive  measures  against  this  complication  in 
ioefTective. 

Requisites  of  maiiURcment  are  given  in  Chapter  IX  on  (.leneral  Vvs 
ctples  of  Treatment  on  page  ASA. 
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Curative  Treatment — ^The  physical  measures  are  hydrotherapy  dur- 
the  acute  stages.  Douches  are  given  in  the  manner  described 
ier  vaginitis,  but  with  a  small  rubber  catheter  whose  insertion  will 
ise  the  least  pain.  Vulvar  lavage  with  the  pitcher  and  douche-pan 
x)nvenient  in  keeping  the  pudendum  clean,  fitting  and  body  baths 
mot  be  used  during  the  acute  stage,  but  they  are  comforting  to  the 
alining  period  of  patients  who  refuse  operation. 
The  medicinal  measures  have  little  direct  effect  on  the  lesion  except 
the  immediate  control  of  such  sjinptoms  as  pain.  Systemic  and 
al  administration  are  therefore  much  the  same  as  those  in  other 
itc  gonococcal  lesions.  Wet  dressings  regularly  applied  to  the  vulva 
ly  reduce  the  cellulitis  accompanying  the  abscess  and  limit  even  the 
joess  itself.  The  milder  lotions,  such  as  aluminiun  acetate,  6  per 
it,  are  the  best.  Serumtherapy  may  be  tried,  but  in  the  present 
te  of  our  knowledge  promises  little.  The  serum  may  be  used  in  the 
itedaysandthebacterin  in  the  presence  of  sinuses  and  chronic  abscess. 
iurgieal  Treatment. — The  treatment  of  gonococcal  vestibular  adenitis 
purely  surgical  and  either  palliative  or  radical.  The  palliative 
ans  consist  in  aspiration  of  the  cyst  followed  by  injection  of  a 
Id,  limited  caustic  such  as  nitrate  of  silver,  5  to  10  per  cent.,  a  few 
aims  of  pure  carbolic  acid  or  tincture  of  iodin  and  the  like.  Obliterat- 
:  inflammation  may  follow  this  injection,  but  the  measure  usually 
Is,  because  the  numerous  acini  of  the  gland  not  involved  in  the  cyst 
ape  adhesive  closure.  The  cyst  itself  may  likewise  not  so  respond. 
eisbn  and  drainage  of  the  cyst  also  fail  for  the  same  reasons.  The 
odition  is  not  unlike  hydrocrele  in  the  male  in  these  peculiarities. 
The  operative  details  are  the  usual  preparation  of  the  field  and 
tient  as  preliminaries.  The  instruments  and  supplies  consist  of  a 
■ip  scalpel,  curved  scissors,  hemostats,  anatomical  and  toothed 
Pceps,  small  sharp  and  blunt  retractors,  needles  and  needle-holder, 
tures,  ligatures,  dressings  and  a  T-bandage.  In  small  cysts  the  anes- 
esia  is  local,  but  in  larger  specimens  it  must  be  general.  The 
Ixytdmy  posture  is  best  and  the  general  landmark  is  the  labium  majus 
iitainiiig  the  cyst,  made  tense  by  pressure  from  above.  The  incision 
preferred  from  above  downward  over  the  prominence  in  the  modified 
in  a  little  in  front  of  the  duct  of  the  gland.  The  superficial  field 
ntains  the  modified  skin  and  underlying  erectile  tissue,  which  is 
parated  from  the  cyst  in  the  deep  field  by  blunt  dissection  except 
^  bands  require  division.  No  buttonholes  of  the  outer  or  inner 
in  should  occur.  With  care  the  entire  sac  may  be  removed,  but  if 
oken  its  extensions  must  be  carefully  clipped  away,  otherwise  a 
md  pouch  and  a  relapse  will  ensue.  There  is  no  drainage  and  the 
Hind  is  sutured  with  buried  catgut  in  its  depths  and  interrupted  or 
nibcuticular  suture  closes  the  margin.  Compression  with  a  large 
issing  prevents  the  formation  of  dead  spaces.  The  immediate  after- 
atment  is  to  keep  the  dressings  clean  of  urine  and  feces  and  to  avoid 
HTtion  by  immediate  wet  dressing  at  the  earliest  sign.  There  is 
erwise  no  special  feature  in  the  nursing,  diet  or  medication. 
39 
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Treatment  of  suppuiative  bartholinitis  is  likewise  purely  surpol 
and  has  no  palliative  means,  as  aspiration,  injection,  incision,  cautdu> 
tion,  curettement  and  drainage  all  fail.  Abortive  measures,  cliiefl,v 
as  wet  dressings  promptly  and  persistently  applied,  may  slop  in 
infected  gland  from  becoming  an  abscess.  The  operative  means  are 
in  every  detail  the  same  as  those  just  described  for  cyst  of  the  ^ai 
The  presence  of  pus  makes  the  blunt  dissection  more  difficult  in  the 
acute  cases,  but  the  infiltrations  and  adhesions  may  be  overcome  witi 
patience.  Chronic  abscess  is  the  form  most  often  submitted  to  inter- 
vention and  is  dealt  with  in  the  same  way.  It  Is  occlusion  of  the  dart 
in  chr()nic  abscess  which  usually  leads  to  cyst,  with  which  it  is  suijicslij' 
i(lentifie<l.  On  account  of  the  pus  present  the  cavity  of  the  toudiI 
should  be  swabbed  with  the  tincture  of  lodin  and  a  small  drain  insertei 

Afiertreaimeiii. — Drainage  and  dressings  with  care  of  the  urethiitis 
and  the  vaginitis  arc  the  immediate  aftertreatment.  The  drainip 
must  be  free  and  unobstructed  and  the  dressings  frequently  chiiipil 
for  cleanliness  and  in  protection  of  the  opposite  gland,  trine tui 
feces  must  be  carefull\'  removed  b.v  lavage  with  pitcher  and  doucheiBn. 
All  the  measures  described  for  the  treatment  of  urethritis  and  vaginitis 
must  be  continued.  Remote  aftercare  is  concerned  in  the  treatment 
of  the  last  two  conditions  which  often  persist  after  the  glands  biff 
recovered.  The  opposite  gland,  if  normal,  should  be  kept  so  by  ill 
these  measures. 

Cure. — Rcmo\'al  of  a  cyst  of  the  vestibular  gland  cures  the  cyst  in 
the  pathological  sense,  but  not  the  gland  which  must  be  sacrificed 
The.se  same  truths  apply  to  abscess  of  the  gland.  Sj-mptomalJc  cnrr, 
however,  is  obtained  in  almost  every  instance  of  both  lesions  and  nicini 
heating  without  sinus  or  relapse  and  with  as  little  destniction  iihI 
damage  to  the  labium  as  possible.  Bacteriological  cure  implies  sbsewt 
of  infection  in  the  gland  if  not  the  subject  of  operation,  in  its  felk* 
and  in  the  antecedent  lesions.  Hematology  must  show  a  neptirt 
complement  fixation  test.  Vestibular  adenitis,  especially  if  old,  nW' 
give  a  positive  test. 

GONOCOCCAL  INTRAMUBAL  UTEBIHE  ABSCESS. 

gjnoBjm. — Intramural  uterine  phlegmon. 
Bliaiflouee  uid  OeenrrBnee. — Deep  suppuration  and  septic  pnx^ 
marit  the  importanee  of  this  rare  condition. 

— NongoiiiKOccal,  due  to  the  ordinary  or^nisms  of  I*''    ' 
!Cal,  due  til  the  gonococcus,  are  seen. 
|y. — Intense  ondometritis  and  metritis  finally  focalize  n^t" 

It. — A  sf\'cre  gonococcal  invasion  is  followed  by  maiW 
e^i^ymptoms  and  then  by  the  septic  abscess. 
jDMls. — Full  recognition  is  possible  only  at  operation  or  pariio- 
|1  examination.    A  prominent  swelling  of  one  portion  of  the  wool* 
Preaence  of  the  gonococcus  is  essential. 


GONOCOCCAL  ASSOCIATED  mFECTIONS 

Diflerflntial  Diagnoais. — Distinction  is  necessary  between  abscess  and 
salpingitis,  degenerating  myoma  and  torsion  of  ovaiian  tumors,  as 
slioftii  in  special  works  on  gynecology. 

Treatment. — Surgical  measures  alone  avail.  If  thoroughly  walled  off 
by  adhesions  the  abscess  may  be  evacuated,  otherwise  hysterectomy  is 
necessary. 

in.     RARE  FORMS  OP  GONOCOCCAL  INFECTION  IN  THE 
FEMALE. 

Classiflcatiap. — As  already  stated  in  previous  paragraphs  on  general 
significance,  the  subdivisions  are  two:  genital  and  extragenital.  For 
ouf  purposes  only  the  more  important  of  the  genital  group  will  be  con- 
sidered, such  as  hvdrops  tubse  profluens,  torsion  of  gonococcal  uterine 
snnexa,  hemia  of  gonococcal  annexa,  associated  infections  and  gono- 
coccal tubal  pregnancy.  Likewise  only  the  chief  extragenital  con- 
ditions will  be  noted,  such  as  rupture  of  gonococcal  foci  and  gonococcal 
general  (leritonitis. 

Clinical  Features.— Founded  on  the  gonococcus  as  the  causative 
organism,  the  patholog;-,  sjTnptoms,  diagnosis  and  treatment  of  all 
these  lesions  are  the  same  as  those  from  other  causes.  Each  is  fully 
described  in  special  monographs  on  diseases  of  women. 

GONOCOCCAL  ASSOCIATED  INFECTIONS. 

Sefiiiition. — Bj'  this  title  of  gonococcal  associated  infections  is  meant 
chiefly  cases  in  which  other  organisms  attack  the  parts  after  the  gono- 
^Wxiis  has  been  present.  It  also  means  cases  in  which  the  gonococcus 
"iitctly  associated  with  other  pyogenic  organisms  becomes  inoculated 
■t  practically  the  same  time.  It  may  be  applied  likewise  to  those  cases 
I"  which  the  gonococcus  is  not  the  antecedent  but  the  subsequent 
"ivader  after  the  other  organisms  have  had  their  day. 

Occurrence.^ — The  condition  is  not  by  any  means  uncommon,  and  as 
•Oore  careful  bacteriological  study  is  done  it  will  undoubtedly  be  found 
^■'1  more  common.  Mixed  infections  in  fresh  cases  with  great  activity 
*  the  gonococcus  are  rare,  but  become  more  frequent  with  the  duration 
**   the  gonococcal  disease. 

etiology. — As  shown  in  the  definition  the  gonococcus  is  usually  the 
PHmary  organism,  alters  the  local  health  of  the  mucous  membrane  and 
J^sens  the  reBi.stance  so  that  the  other  organisms  have  free  action. 
^y^  pyogenic  organisms  are  the  most  common  associates,  particularly 
"•*«  streptococcus,  staphylococcus  and  colon  bacillus.  The  Bacillus  of 
'**l)erculosis  is  by  no  means  unusual.  -\li  the  other  predi.'^posing  and 
^'^citing  local  and  systemic  causes  described  under  etiology  in  the  male 
***d  female  apply  with  added  force  in  these  associated  invasions. 

Pathology.— .A.U  the  ^'arious  details  described  under  this  general 
subject  in  the  male  and  in  the  female  are  present,  adding  the  effect  of 
*be  new  organisms  in  their  pyogenic  role,  combining  with  or  following 
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upon  the  effects  of  the  gonococcus.  If  the  associated  organism  is  tbe 
Bacillusoftuberculosisthen  the  particular  lesions  of  thisdiseasearefwjni 

Symptoms. — Nothing  may  be  added  to  the  previous  pictures  drawn 
for  the  gonococcal  disease  itself  except  in  the  case  of  tuberculosis, 
which  must  have  its  topical  chronicity  and  tendency  towaid  dull  or 
active  pain  and  depreciation  of  health  seen  in  the  disease. 

Diagnosis. — All  the  other  elements  shown  in  gonococcal  infectioawe 
used.  The  laboratory  presents  the  best  evidence,  but  if  the  otlm 
organisms  occur  with  the  gonococcus  they  may  overgrow  it  in  culture 
and  mask  its  presence.  In  some  of  these  cases  the  gonococcal  comj^ 
ment  fixation  is  possible  and  \'aluable. 

Treatment,  Aftertreatment,  Cure  are  the  same  as  those  alread,v  ^on 
for  pure  gonococcal  disease. 

GONOCOCCAL  GENERAL  PERITONITIS. 

OonocoGcal  Local  Peritonitis.— This  subject  is  fully  included  uDdn 
Tubal  and  Ch'arian  Disease  and  will  therefore  be  otherwise  omitted. 

Occnirence. — Gonococcal  infection  of  the  general  peritoneal  cavity  is 
rare,  chiefly  because  of  the  plastic  tendency"  of  the  inflammation  to  nil 
off  the  point  of  onset  and  thus  limit  it  chiefly  to  the  pelvis.  Its  existence 
is  beyond  doubt  through  modern  bacteriological  researches. 

Etiology. — .\fter  the  pla\'  of  all  the  piedisposing  and  exciting  locil 
and  systemic  factors  described  under  etiology  in  general  in  the  male 
and  female,  there  follows  decreased  resistance  and  penetration  into  tlf 
peritoneal  cavity.  The  peculiar  exudative  and  circulator^'  conditions 
in  menstruation  and  the  puerperium  are  contributing  causes.  IV 
gonococcal  pus  is  evacuated  upon  the  peritoneum  directly  by  leskip 
or  rupture  of  a  tube  following  torsion,  pressure  or  other  direct  flrtiw. 
A  few  cases  have  been  determined  by  infection  through  the  Ijinphatici 
and  still  others  hj-  direct  continuity  of  the  mucosa,  with  the  serostit 
the  fimbriated  extremity  of  the  tube.  Perhaps  the  smallest  numbo 
are  operative  accidents. 

PatholofT. — All  the  various  lesions  described  in  the  male  under  this 
subject  apply.  In  general,  gonococcal  peritonitis  shows  fewer  mww 
Kopie  leuona  than  do  other  purulent  forms.  The  membiane  is  nd- 
dened,  coated  with  comparatively  little  pus  and  forms  adhesions  «rij'. 
^^JtoMjjBp* — ^The  syndrome  of  invasion  and  establishment  noted  on 
page  218  for  this  complication  in  males  may  be  applied  for  woman,  uw 
in  general  are  those  of  any  other  peritonitis  with  a  tendency-  ttffirf 
decrcHsed  severity.  Its  onset  is  in  the  pelvis,  where  the  earliest  and  most 
intense  and  usuaUy  the  most  persistent  symptoms  are  found.  It  <Ufffl) 
from  peritonitis  in  the  male  chiefly  in  a  rather  definite  record  of  pt 
limioary  tubal  disease  followed  by  rupture  and  infection.  The  teiot- 
nation  is  rather  more  favorable  than  other  forms  of  peritonitis.  Vi'ith 
the  subsidence  of  the  severe  symptoms  appear  those  of  adheuonswldi 
a  long  and  vartoiu  line  of  digestive  and  other  disturbances,  as  ahead}' 
^  jyfe  peritonitis. 
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Diagnosis. — All  the  other  elements  of  proof  are  applied.  The  history 
lows  early  venereal  infection  of  gonococcal  type  followed  by  the 
maptoms  of  progressing  involvement  of  the  internal  organs  and  then 
y  a  sudden  onset  of  the  peritonitis.  The  gonococcal  complement 
xation  test  may  be  of  great  value.  The  laboratory  must  establish  the 
onococcus  in  the  genitals  and  peritoneal  exudates.  The  treatment 
sually  shows  the  nature  of  the  infection  and  provides  exclusive 
pecimens. 

Treatment. — As  in  local  peritonitis  incident  upon  tubal  disease,  so  in 
eneral  peiitonitis  the  same  elements  of  treatment  apply  and  need 
ot  be  repeated  as  to  prophylaxis,  management,  physical  measures, 
ledicinal  measures  and  nonoperative  surgery.  If  the  gonococcal 
ature  of  the  lesion  is  fully  established  then  operative  surgery  may 
isely  be  delayed.  All  the  reasons  and  conclusions,  advantages  and 
isadvantages  for  such  delay  have  been  desciibed  under  gonococcal 
ibal  disease.  The  general  results  of  such  late  surgery  are  likewise 
le  same,  and  in  the  average  case  are  better  than  early  operations, 
rom  these  facts  it  follows  that  conservative  technics  are  far  better 
tf  the  patient  than  radical  steps. 

OONOCOCCAL  INFECTION  IN  PREGNANCT,  DEUVEBT  AND 
CHn,DBKD;  OONOCOCCAL  INFECTION  IN  PREGNANCT. 

Oeconance. — Gonococcal  infection  is  not  uneonmion  among  preg- 
ant  Ignorant  women. 

Etfadoffy. — ^The  pregnancy  is  the  only  new  factor. 
Taiieties. — ^Severity,  progress,  extension  and  complications  are  the 
ements. 

Palliology. — ^The  lesions  in  the  external  organs  throughout  the  infec- 
OD  and  those  in  the  uterus  after  childbirth  are  the  same  as  those  in  the 
nqncgnant  uterus,  but  more  severe, 

SymFtams. — Subjective,  objective,  local  and  systemic  data  obey  the 
ime  rule  as  pathology. 

DUgnosis. — Establishment  of  the  gonococcus  is  essential. 
TkMtDMDt. — There  is  little  to  add  to  the  standard  management  of 
ptic  postpartum  endometritis.    The  disease  is  grave  in  its  outlook. 

GONOCOCCAL  INFECTION  DURING  PUERPERIUM. 


1. — Childbed  infection  proceeds  from  recent  or  remote  foci, 
he  latter  class  is  conmion  among  supposedly  cured  cases  and  the 
nner  among  the  ignorant. 

■ttolocf. — The  pathology  of  each  of  the  foregoing  forms  explains  the 
Hue  fully. 

PMhology. — The  puerperal  state  is  engrafted  with  acute  gonococcal 
vmm  and  its  previously  described  lesions. 

Sjmptans. — ^Early  and  delayed  invasions  are  seen,  otherwise  the 
lease  has  all  the  clinical  features  of  acute  endometritis. 
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Diai^noais. — Childbirth,  early  recovery  followed  by  acute  infectioii 
with  discovery  of  the  gonococcus,  prove  the  case. 

Dlflerentul  Dias°OBis. — The  reader  is  referred  to  works  on  gJ^l^ 
cology  for  details.    The  conditions  are  of  two  classes; 

1.  Cotuliiums  Incident  to  fuerperi  urn  .^Autointoxication,  caked  and 
infected  breasts,  sapremia  of  retained  secimdines  and  accidental 
pyogenic   infection, 

2.  Conditions  Intercurrent  in  Pverperivm. — Torsion  of  o^'ariaii 
pedicles  or  pus  tubes,  appendicitb,  tj-pboid  fever,  tuberculosis  ind 
malaria. 

Treatment. — ^The  primarj'  focus  of  infection  must  be  located  aod 
cured  while  the  septic  state  is  managed  by  methods  fully  described  in 
works  on  obstetrics. 

AOE  AS  A  FACTOR  IN  OOHOCOCCiL  QTFECTIOHS. 

SigsiflciULce. — Old  age  is  rarely  but  early  life  often  attacked. 

Oonococcal  Infectioii  from  Infancy  to  Pubeity. — OccairBiiet.-' 
Gonococcal  infections  in  girls  are  common  through  normal  patencr  « 
the  parts.  The  Micrococcus  catarrhalis  must  be  carefully  distinguished, 

TarietieB. — ^The  same  sites,  courses,  extensions  and  organisms  tn 
recognized  as  in  the  adult. 

Etiology.— The  gonococcus  is  of  chief  interest.  Cases  are  unexplained 
or  appear  after  birth  or  through  instnunents  and  utensils.  CrimiMl 
intent  is  not  uncommon.    About  puberty  the  sexual  factor  appeaB. 

Pathology.— The  ordinary  lesions  are  seen,  followed  verj-  commonlj' 
by  arrest  of  uterine  development. 

Sympt<aii8. — Subjective  s>Tnptom3  are  largely  lacking  except  crving 
during  urination.  The  otiier  factors  are  objective  proof  of  miIt** 
vaginitis  and  the  gonococcus. 

DUtfnosia. — Careful  examination,  well-prepared  smears  and  cultuiK 
prove  the  gonococcal  origin. 

TTMtmant.— Prevention  is  important  through  precautions  in  evsy 
'  parson  and  utensil  used  about  ^e  female  genitals.  Expectant  gent> 
H  available  for  the  adult  are  indicated. 

iCCAL  COMPUCAnONS  FROM  OXTAHCS    TO   POBEKn- 

■As  in  the  adult,  the  genital  and  extragenital  fonns 
.,  of  which  the  latter  includes  the  urinary'  and  systemk 

A.    UBOGEinTAL  Gboup, 
/.    GeriiicU  Forms. 

Ifletnce.— Extensions  of  the  disease  along  the  mucosie  into  tb 
it  organs  as  puberty  approaches  are  not  atrictly  complications 
e  usually  so  described. 


I 


GONOCOCCAL  INFECTION  AFTER  MENOPAUSE 

Clinical  Features  and  Treatment. — The  symptoms  and 
tbe  same  as  tliose  described  for  the  adult,  witli  strong  emphasis  on 
conservatism. 

//.     Urinary  Forms. 

Significance  .—Involvements  of  the  urinary  organs  are,  strictly  speak- 
ing, eomplications. 

Varieties. — Caruncle,  folliculitis,  adenitis,  cystitis,  ureteritis  and 
pyelitis  are  usual. 

Clinical  Features  and  Treatment. — The  symptoms  are  the  same  as  in 
wluita  witli  fewer  subjective  details.  Conservative  treatment  must 
predominate. 

B.    Extragenital  Group. 

CL&ssification. — The  complications  are  termed  according  to  the 
systems  of  the  body. 

Cluiical  Features. — Susceptibility  and  lower  resistance  in  childhood 
*•*  the  chief  distinctions  of  the  list,  including  chiefly  condylomata 
**^Uininata,  proctitis,  inguinal  adenitis,  vestibular  adenitis,  ophthalmia, 
^''thritis  with  tenonitis  and  peritonitis. 

treatment. — Measures  as  recommended  for  the  adult  are  employed. 

GONOCOCCAL  INFECTION  AFTER  MENOPAUSE  AND  IN 
OLD  AGE. 

jfc^   ^cuirence. — Compared  with  midlife  the  gonococcus  is  rare  after 
;7^^  *  menopause  and  in  age.  The  infected  disloyal  husband  and  the 
■^  *3orant  promiscuous  woman  herself  are  the  sources. 
J    ^     T&rieties. — Acute  infections  are  rare.     Subacute  and  chronic  con- 
*-^ion3  antedating  into  midlife  are  common. 

Etiology. — The  gonococcus  by  recent  advent  or  from  old  foci  is  the 
^*^e  cause. 

Pathology.— On  the  basis  of  much  altered  organs  the  familiar  lesions 
^*^^seen. 

Symptoms,  Diagnosis  and  Treatment.— The  complaints,  proof  and 
^^^  anagement  of  these  infections  are  all  on  fully  established  lines. 
^     ^*"e\'ention  is  important. 

.^^  Gonococcal  Complications  After  Menopause  and  in  Old  Age.— 
^^'liysiological  alterations  of  the  organs  after  the  menopause  and  changes 
'^■^*-   sexual  habits  make  complications  very  rare  indeed. 


CHAPTER  Xir. 

URETHROSCOPY. 

Tarietiea. — As  in  many  other  departments  of  diagnosis  the  techn 
varies  between  the  sexes,  and  one  must  therefore  distinguish  urethn 
scopy  in  the  male  and  urethroscopy  in  the  female. 

I.    [IBETHEOSCOFT  IN  THE  MALE. 

Urethral  Specula. — Excluding  the  urethroscope  specula  are  uniir 
portant  through  difficulties,  illumination  and  magnification  for  dia{ 
nosis  and  treatment.  The  Skene-Folsom'  is  serviceable  in  both  seie 
aided  by  the  Chetwood  lamp.  Its  features  are  clear  in  Fig,  136.  Moi 
serviceable  is  the  author's'  short  urethroscope  based  on  Chetwood' 
model,  with  centimeter  graduations  for  localization  of  lesions. 


Fio.  136. — Skene-FolBon^dilating,  adjustuble.  wire  spring,  urethnU  speculum. 


f. — The  points  of  advance  from  the  crude  to  the  perfected 
instrument  have  included  the  following  important  particulars: 
1.  The  source  and  position  of  the  light. 
.  The  lens  system  for  magnifying  the  image.  ' 

[  Dilatation  by  air  or  water  for  separating  the  walls  of  the  untbn    | 
Ear  opening  folds,  recesaes  and  pockets,  so  as  to  afford  as  neariy  u 
ble  the  normal  condition  during  function  of  the  urethra  uA 
pbility,  for  diagnosis  and  treatment. 

I^osition  and  form  of  the  fenestnun,  which  is  either  terminil  n 
1,  circular  or  oval,  \uge  or  small. 

I  earliest  conception  waa  that  of  extrinsic  illumination.   The  fifSt 
ments  therefore  began  to  develop  this  detail.' 
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Bozzini/  of  Prague,  in  1807,  was  the  first  to  suggest  instrumental 
illumination  of  the  body  cavities. 

Tjrpes. — Classification  embraces  primary  and  secondary  forms. 

I.   Primary  varieties  include  definite  uses: 
(a)  Examination. 

(6)   Treatment,  nonoperative  and  operative. 
II.    Secondary  varieties  comprise  the  structure: 

1.  As  to  means  of  vision: 

(a)  Tubular,  earliest  and  simplest,    NonmagnifyinR  until  in  latest  models 

lenses  were  added. 
(6)   Telescopic,  containing  a  true  telescope,  magnifying  direct  or  lateral 

fields,  inverted  or  erected  images. 

2.  As  to  source  of  light: 

(a)  Extrinsic,  having  lamp  and  head  mirror  or  light  outside  of  sheath. 
(6)  Intrinsic,  having  lamp  integral  with  the  instrument  and  always  within 
the  sheath. 

3.  As  to  object  in  the  field: 

(a)   Inverting,  having  image  reversed. 

(&)  Ejecting,  having  image  correct  in  relations  to  the  urethra. 

4.  As  to  position  of  field: 

(a)  Direct  or  axial,  with  field  directly  before  the  observer. 

(b)  Indirect  or  lateral,  presenting  field  at  right  angles  to  the  line  of  vision. 

5.  As  to  preparation  of  field: 

(a)  Nondistending,  without  means  of  filling  the  urethra. 

(6)   Distending,  with  air  or  fluid  through  inlet  but  without  separate  outlet. 

(c)  Irrigating,  ha\dng  inlet  and  outlet  faucets  for  distending  fluid. 

6.  As  to  fenestrum  or  opening: 

(a)  Terminal,  normal  or  oblique  to  the  axis  of  the  sheath. 
(&)  Lateral,  with  long  axis  anteroposterior  and  short  axis  involving  little 
of  the  circumference. 

Optieal  Principles. — ^Tubular  urethroscopes  began  the  science  with 
no  lenses,  with  axial  vision,  extrinsic  illumination,  at  first  with  not 
even  a  head  mirror  and  with  distention.  As  later  developments, 
lenses,  telescopes,  intrinsic  illumination,  and  distention  were  devel- 
oped. Valentine's*  instrument  has  been  improved  by  Young,'  Squier, 
McCarthy,*  Hayden,'  the  author*  and  Buerger^  The  telescopic 
instniments  have  true  optical  telescopes  with  magnified  inverted  or 
eected  images  in  lateral  or  axial  fields  under  intrinsic  illumination 
and  distended  in  lateral  or  terminal  fenestra.  Goldschmidt^s^  urethro- 
floope  has  been  perfected  by  Buerger®  and  McCarthy.  ^*^ 

idfintaffef  of  Extrinsic  nimnination  Urethroscopes. — ^The  limitations 
oiihrdg^  the  advantages,  which  are: 

1.  A  full  Iiunen  for  instruments,  without  interference  by  a  light 


I  Weimw.  1807. 

*  Med.  Bee,  1805,  zlviii.  153  and  Med.  News,  1899,  Ixxiv.  158. 

*  Young:  Tmns.  Am.  Urol  Assn.,  1909.  iii,  100. 

*  New  York  Med.  Jotir.,  1910.  zcii.  1068.  »  Med.  Rec,  January.  1912. 
<FBdMMi.  V.  C:  New  York  Med.  Jour.,  October  19.  1912. 

'Jour.  VtoL,  October,  1917. 

•fW.  Uiol.,  1908,  ii,  704;  Ibid.,  1907,  i.  107;  Ztschr.  f.  Urol.,  1909,  iii.  Beiheft  i,  p.  95. 

•Jour.  Am.  Med.  Amu.,  1910,  liv,  1045;  Am.  Jour.  Surg.,  1915,  xxix,  54. 
*  In  ft  ponKJoel  letter  to  the  writer,  April  18,  1917.  states:  "The  prismatic  instrument 
k$M  been  Aomn  before  vuioua  societies — has  never  formally  been  published.     It  has 
btm^  in  Q*0  'o^  ^^  IMSt  three  years.*' 
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Flo.  137. — Squier'a  model.  NondilatioK,  pitriiisic  illuminBlinK.  niBmiifl'ing  tji*. 
i,  BheathB  with  obturators;  2,  oblunitor;  3,  ahealh  with  lamp  uud  leua.  (Courlrtr  o( 
Wappler  Elcclrie  Company.) 


m..  iu.iMi.L,.,.j.ni>yj.m^-    -Ji 


I  188.— MoCbi 


i  1S8. — McCnrtJ'y'^  model.  Nondilating,  Intriode  illumiaatinB,  macmfjiiK 
»•  obturator '£.  liimpeBnier.Iamp,  l«iuuid  condnotor;  3,  anterior  urethral  ihMth. 
^■^^WMpyll-r   Electric  Company.) 
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2.  A  large  field,  identified  with  the  large  lumen  and  the  absence  of 
the  light  carrier. 


Fio.  139. — Hayden's  model.  Agrodilating,  intrinsic  illuminating,  magnifying  type. 
1,  anterior  obturator;  S,  anterior  sheath,  with  light  carrier,  lamp,  lens,  conductor  and  air 
bulb;  5.  posterior  urethral  sheath ;  4>  obturator.  (Courtesy  of  Wappler  Electric  Company.) 

XMsadrantaf  es  of  Eztrixudc  nimnination  Urethroscopes. — ^These  are  as 
just  stated  more  important  than  the  benefits  and  include: 

1.  Deficient  illmnination,  because  light  varies  inversely  as  the 
square  of  the  distance. 


I.  140. — ^Young's  model.  Nondilating,  extrinsic  illuminating,  magnifjdng  type. 
ly  obtuistor;  t,  sheath  with  lamp  and  lens;  S,  sheath  with  obturator.  (Courtesy  of 
Wapiiler  Electrio  Company.) 

2.  Ue^t  strong  enough  to  overcome  this  physical  loss  casts  reflec- 
tkuis  from  the  telescope  and  confuses  the  eye. 


Kk.    hi  Pio.  Itt 

Fi<i«.  HI    nml    H:; —UHuntii.H.    r^nhi-KTiaiiii    u 
FiK.   141.   BiuTiRT  inixlel:   Kin.   142.  MKitrthy   muM.     1.   Ufaacop*;  «.   tibuMki   i 
obturator.     (Coiirteey  of  V;«ppUt  E,W«Ve  cWpkav. 


fj'BtourethroB 
i.abealhwith  beBked/)bturatoi ;  £,  light  en 
b.  eleriTiF  raupling:  e,  luckjug  fork:  d.  imiiating  luhr: 
«,  inlet  luuret;  3.  Iclesrope  wiih  usual  fitting:  i,  shoalh 
and  light  curiei  fur  urdioury  a^rodilBliiig  iirethroscnpy 
or  Elsner-Ursaach  cystosnipy;  a,  mftgniryinR  window: 
S.  ooiiipli<t«  uretlirosnope:  a.  iiutruniDnt  tube,  mounting 
WBlenigbt  nibbpr  cap:  6.  urethrOBCope  with  tililonn; 
7.  ftilRuratiiig  electrode:  S,  uretbroacopo  with  groapitig 
(CbmtMT  of  Wappler  Eleatric  CompBny.) 


3.  Ilestricted  definition  through  the  limited  light  am)  the  re 

4.  Difficulty  of  centering  the  raya  except  in  such  modem  ins 
as  those  of  Squier  and  Voung. 

5.  The  eye  of  the  observer  must  maintain  constant  relation 
movements  of  the  patient. 

6.  The  lamps  attached  narrow  the  lumen  for  instrumentt 
must  be  removed  out  of  the  axis  of  the  sheath  according 
modern  instruments. 

The  V.  C.  Pederseii'  instnuiient  is  the  same  as  the  C 
except  that  the  sheath  is  lightly  and  clearly  marked  far  su 


Fiu.  144.— Dr.  V.  C.  Ppdc™.ti'i  w*tliri«.f<)|»,  rrmii  ,.!.„,.  ,],,«»  w  •« 
IS  cho  eiuituic  lanii)  and  niu«ni[yiii«  lens,  B«lu«r  tUa  an  lb*  intrini 
the  Rhort  And  the  long  lartna.  Nut  tollom  th*  short  fonn  for  Ibe  itniato*  w 
th«  poctcriur  urethra  model  wirh  ohliiiuo  fenwtnini  and  HiibII]'  IIm  obMi 
uoIhI  that  thn  shcathB  are  marked  in  n-ntimctcr  lubdjviiiana,  penniUltis 


into  centimeters  or  into  inches  and  half-inches.  Tbe  wxks 
serv^iceable  in  locating  and  relocating  lesions  which  require  tt 
Like  the  Chetwood  instnunent  it  will  mount  the  Sqiuer  I 
magnifier  for  appropriate  cases. 
DisadTuitsces  ol  Water  Dilatatioii  UrethroBCopei.  —  In  gc 
e  six  objections  iirgi'd  by  I.uys  against  this  tyjje  of  instnn 
Rbbre\iatcd  in  this  n-ork  by  tlie  author  in  the  notes  on  (joldi 
instnunent  apply  to  all  water  dilating  instnunents.  but  the  ad 
far  outweigh  them. 


.  Aoi.  Nk-d.  Ami.,  luU, 
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AdranteKOS  of  Water  Dilating  Uiethioscopes. — ^The  author  would  point 
out  the  following  benefits  of  the  Buerger  and  other  instruments  which 
lisve  largely  adopted  its  design. 

t.  The  optical  part  or  telescope  gives  the  best  possible  view  of  the 
field,  far  more  than  the  magnifj'ing  lenses  in  the  extrinsic  illumination 
instnunents. 

'..  Its  devices  for  passing  and  directing  catheters,  wires  and  similar 

nistruinents  while  the  telescope  is  in  situ  permit  verj-  definite  treatment. 

I    3,  Irrigation  and  dilatation  with  water  remove  exudate  and  maintain 

tile  most  normal  arrangement  of  the  mucosa. 

4.  The  lateral  fenestrum  both  by  withdrawing  and  rotating  the 

,th  in  regular  sequence  from  point  to  point  explores  the  canal  most 

lughly. 


0.  Removal  of  the  telescope  and  suction  and  drj'ing  of  the  water 
ftOBi  the  field  and  application  of  a  magnifying  glass  as  suggested  by 
ihe  author  converts  the  instrument  into  one  for  treatment  through 
fce  sheath  alone. 

Choice  of  Instrument. — In  selecting  a  in^throscope  the  author  believes 
hat  both  kinds  should  be  at  service  and  therefore  recommends: 
1  1.  A  magnifying  air  dilating  terminal  fenestrum  instrument,  whose 
piht  may  be  intrinsic  or  extrinsic  according  to  habit  and  preference  of 
Se  operator. 

^An  intrinsic  illuminating  magnifying  water  dilating  lateral  fenes- 
inKtniment. 
. cessoiies  of  Urethroscopy.    In  addition  to  the  urethroscope  itself 

ttious  implements  are  necessary  for  the  light,  dilatation,  cleansing, 
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applications  and  treatments.  The  light  in  the  old  style  of  instruaiat) 
requires  a  good  lamp  and  a  head  mirror.  This  method  of  iUuminatioD 
is  obsolete  because  very  unsatisfactory  through  the  length  of  tube  and 
the  smallness  of  the  field.  In  the  new  type  of  urethroscope  an  ekctnc 
lamp  outside  or  inside  the  tube  is  supplied  with  current  from  a  rfaeosUt, 
cable  and  cutoff.  The  dilatation  is  supplied  by  the  usual  bulbs  uil 
tubing  in  the  air  instruments  which  are  less  and  less  employed  and  byi 
Janet-Frank  or  similar  syringe  or  a  reservoir  irrigating  can  and  vti» 
sary  tubing  and  connections.  Cleansing  and  applications  are  provided 
usually  by  long  wooden  applicators  and  cotton  swabs.  Water  maybe 
sucked  from  the  urethroscope  by  means  of  a  soft-rubber  catheter  and 
syringe  or  various  special  instruments  consisting  of  a  metal  tube  ami 
bulb.  Treatment  is  medicinal  or  instrumental  or  both.  The  dnp 
commonly  employed  are  stv-ptics,  anesthetics,  stimulants  and  caustia. 
The  best  styptic  is  adrenalin  mopped  or  flooded  upon  the  surface  aai 
then  dried.  Among  the  anesthetics  may  be  mentioned  al)Tin2lw 
cent.,  eucain  2  per  cent.,  novocain  0.5  to  2  per  cent,  and  stovw 


0.5  to  2  per  cent.  Stronger  solutions  may  be  employed  in  modent' 
quantities,  remembering  that  the  urethra  is  capable  of  veiy  r^ 
absorption  leading  to  toxic  results.  The  stimulants  and  caustics  ait 
represented  by  nitrate  of  silver  as  the  best  of  all  in  strengths  varjing 
from  1  to  500  to  10  or  20  per  cent.  The  instruments  are  syringes  witli 
long  tips  for  injecting  follicles  and  large  syringes  for  irrigation.  11* 
electrocautery',  high-frequency  machine  and  cables  are  important, 
while  scalpels  and  curettes  with  long  handles  complete  the  list. 

Basis  of  Success.— In  urethroscopy,  as  in  any  other  methods  ^ 
examination,  such  as  cystoscopy,  familiarity  with  the  medianicsl  ini 
electrical  details  and  skill  in  the  introduction  and  manipulation  of  tht 
instnunent  are  the  first  essentials.  To  these  are  added  complete  twa  ] 
to  the  canal  from  end  to  end,  dilatation  of  all  cavities,  recesses  mi 
folds  with  separation  of  the  walls,  cleansing  of  exudate,  proper  inag[^ 
cation  and  easy  means  of  treatment.  An  instrument  which  (Hnitsu)' 
of  these  fundamentals  will  not  give  satisfactory  results. 

The  reader  is  reminded  that  many  instruments  of  historical  inteiest 
have  been  omitted  from  this  work  for  lack  of  space. 
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Indications. — In  general  urethroscopy  is  indicated  in  all  forms  of 
fhronic  urcthritia  in  the  shred  stage  or  the  relaxed  purulent  stage, 
especially  when  the.se  have  been  resistant  to  other  forms  of  treatment. 
It  13  essential  that  the  infecting  organism  shall  have  become  attenuated, 
ffR'  or  even  absent  and  abuve  all  that  the  irritabilitj'  of  the  canal  shall 
hsve  been  determine*!  as  very  little  to  invasion  by  catheter  or  sound. 
From  these  facts  it  is  obvious  that  any  acute  lesion  forbids  the  use  of 
the  urethroscope,  because  the'  shoulder  between  the  sheath  and  the 
fcnestrum  during  introduction  and  the  edge  of  the  fenestrum  during 
liiapiosis  aud  treatment  make  it  one  of  tlie  most  irritating  instnunents 
to  employ  even  with  great  skill. 

.K  careful  multiple  glass  test  should  precede  the  first  exploration. 
The  four-glass  test  of  Luys  is  serviceable  as  a  preliminary  index  but 
it  omits  any  exploration  of  the  prostate  and  seminal  vesicles.  The 
author's  seven-glass  test  is  tJierefore  to  be  preferred  because  it  will 
diagnose  lesions  in  these  organs  with  satbfactory  definiteness. 

The  significance  further  concerns  the  doctor,  patient  and  society, 
Kor  the  urologist  diagnosis  is  of  supreme  importance,  especially  if  it 
may  he  combined  with  treatment  by  direct  and  Iwal  means.  These 
netds  have  stimulated  a  large  supply  of  instruments  which  may  be 
summed  up  by  those  of  mensuration  and  palpation  for  passage  through 
the  canal  and  location  of  the  lesion  and  by  those  of  instillation,  irriga- 
tion and  dilatation  for  treatment.  In  a  certain  sense  inexact  diagnosis 
*nd  empirical  rather  than  accurate  treatment  follow  their  use  when 
compared  with  the  urethroscope.  Good  light  and  a  proper  lens  system 
tn  the  urethroscope  add  vision  to  all  other  methods  of  diagnosis,  and 
class  this  Instrument  with  other  modem  inspection  devices  such  as 
tht  proctoscope,  larj'ngoscotic  and  ophthalmoscope.  Le.sions  may  be 
exactly  located  and  recognized  as  to  nature,  such  as  exfoliations, 
ulcerations,  infiltrations,  granulations  within  the  urethra,  and  such  as 
Sl«n(lular  disease  outside  the  urethra.  Treatment  ma^be  selected  and 
*l>plled  by  various  methods,  notably  chemical,  thermal,  mechanical  and 
Mertrieal  means.  Surgical  procedures  such  as  Incision  and  curetting 
"lay  he  carried  out.  Variations  In  treatment  in  the  choice  among 
tn^  foregoing  leading  methods  become  available  and,  what  Is  equally 
m»p(irtant,  the  progress  of  treatment  Is  noted  to  determine  the  time  and 
•iurntion  of  rests  between  applications  and  the  incidental  and  terminal 
f«^sults. 

For  the  patient  satisfactorj-  knowledge  is  secured  as  to  why  his 
sjinptoms  continue,  why  relapses  occur,  whj'  complications  appear 
|">d  why  infection  may  jtersist.  These  imi)ortant  questions  are  reached 
">■  the  close  correlation  between  physical  examination,  urinal.\'sis  and 
"'^throscopy  whew  insistent  evidence  Is  required  In  every  case. 

^OT  society  as  well  as  the  patient  the  urethroscope  determines  cure 
•'f*!  defends  the  \ictim  against  indefinite  course  of  his  disease,  the 
*ife  against  innocent  infection  and  the  offspring  against  ophthalmia, 
"^Binitis  or  similar  lesions.  Physical  examination  of  all  the  sexual 
•''■ga.ns  by  every  means,  digital  and  instrumental,  and  laboratory'  exami- 
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nation  of  urine,  smears,  culture  and  blood  is  a  step  in  the  process 
hardly  less  important  than  urethroscopy,  which,  however,  is  perhaps  the 
most  valid  of  all  because  it  locates  the  lesions  and  secures  the  specimen 
Cystoscopy  must  often  be  added  to  urethroscopy  in  such  diagnoaei 
The  question  of  infectiousness  of  any  shreds  or  other  discharge  is  most 
important.  One  examination  by  any  single  means  such  as  urethro- 
scopy is  misleading  and  should  not  be  relied  on.  Most  authwitiei 
state  that  three  careful  investigations  should  be  consistently  negative 
to  smear,  culture  and  blood  test  and  that  the  intervals  between  then 
should  be  not  short  and  uniform,  but  long  and  various.  The  author 
would  add  that  it  is  important  to  associate  with  such  examinatioiiB 
the  influence  of  all  important  factors  such  as  deliberate  errors  indkl^j 
alcohol  and  as  the  influence  of  sexual  stimulation.  The  patient  shooUl 
be  instructed  to  return  the  morning  after  a  seminal  emission  or  after 
intercourse  with  a  condom  in  circumstances  when  the  latter  testmif - 
be  morally  employed  as  in  protection  of  the  wife.  It  is  a  well-estiH 
lished  fact  that  the  male  and  female  quiescent  or  without  sexml 
stimulation  will  give  entirely  different  specimens  from  men  and  womoi 
with  sexual  excitement.  This  physiologic  aid  should  always  be  invokei^ 
in  order  to  protect  the  reputation  of  the  urologist  for  accurate  du 
and  the  patient  and  society  against  innocent  infection. 

Contraindications.  —  1.   Lack  of   knowledge  of  the  urethrosoo|ie1 
and  its  accessories  leads  to  imperfect   application   and  misli 
results. 

2.  Lack  of  experience  with  the  instrument  causes  painful  introdoe-l 
tion,  and  injuries  which  may  simulate  lesions,  especially  exfoliation  of  | 
epithelium  and  points  of  hemorrhage. 

3.  Lack  of  previous  diagnosis  and  exploration  of  the  urethra  with 
bougies  and  soimds. 

4.  Lack  of  previous  acquaintance  with  the  nervous  and  other 
peculiarities  of  the  patient.  As  Luys^  says:  "It  is  reckless  to  urethnh 
scope  immediately  a  patient  whom  one  sees  for  the  first  time." 

5.  Acute  stages  or  symptoms  which  contraindicate,  also  all  otherj 
instrumentation  of  the  urethra. 

6.  Special  s>Tnptoms  particularly  chordee  and  tenderness  to  touA 
along  the  urethra  and  distinct  points  of  ardor. 

7.  History  of  frequent  relapses,  tending  to  show  active  or  easilf  j 
provoked  foci. 

8.  Complications  in  their  active  or  subacute  forms,  particuiartfl 
epidid^Tuitis,  prostatitis  and  cystitis. 

9.  Anatomical  defects  and  deformities,  especially  small  meatus. 

10.  Severe  sequels,  particidarly  stricture. 

11.  Unfavorable  reaction  to  a  urethroscopy  forbids  another  for  a  ^ 
long  time. 

12.  Luys,  as  cited,  states  that  one  should  never  urethroscope  t 
urethra  which  has  not  been  previously  examined  and  well  dilated. 

>  A  Tcxt-lx)ok  on  Gonorrhea  and  its  Complications,  1913,  p.  155,  English  ed. 
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Styptics  and  Anesthetics. — Adrenalin  in  reasonable  strength  may  be 
3B'abb«I  on  a  given  point  or  in  less  strength  flooded  upon  the  surface 
of  the  field  and  then  mopped  awa>'.  Bleeding  points  may  thus  be  con- 
trulled.  The  disadvantage  is  that  the  anemia  resulting  from  the  vaso- 
(.■onstriction  is  misleading  and  may  simulate  an  infiltration.  With  skill 
local  anesthetics  are  not  necessary  especially  if  the  passage  has  been 
■rajslomcd  to  sounds.  Some  patients  require  injection  of  the  urethra 
with  alypin  solution  2  to  4  per  cent,,  which  is  held  in  a  few  moments 
before  using  the  instrument.  After  a  preliminary  smarting,  anesthesia 
is  induced  which  will  last  for  some  time.  Other  anesthetics  are  novo- 
cain, stovain  and  cucain  in  solutions  of  0.5  to  2  per  cent.,  cautiously 
applied,  rocain  should  be  avoided  or  used  onty  with  great  care  on 
swnhs  and  in  weak  solution. 

Sterilization  and  Care  of  Urethroscopes  and  Accessories.— It  is 
well  to  have  a  full  equipment  in  both  private  and  hospital  practice. 
After  use  all  blood  and  pus  should  he  flushetl  and  scrubbed  off  the 
inslmments  and  then  all  parts  which  may  be  boiled  should  be  sterilized 
in  this  manner.  Parts  which  may  not  be  boiled  may  be  thoroughly 
scrubbed  with  a  sterilized  brush  in  sterilized  water  and  green  soap. 
Tliis  method  is  reasonably  efficient  and  nearly  as  good  as  boiling  if 
*rfldone,  as  determined  by  Chetwood,'  who  says  as  follows:  "As  to 
the  above  matter  you  are  quite  right  in  your  recollection  that  I  made, 
many  years  ago,  an  experimental  investigation  with  respect  to  the 
sterilization  of  gum-elastic  woven  instruments,  the  gist  of  which 
demonstrated  that  the  Leads  of  catheters,  after  becoming  infected  with 
Various  pathogenic  bacteria,  could  be  sterilized  with  tincture  of  green 
soap  and  a  scrubbing-brush,  so  that  no  culture  could  be  obtained  in 
wwilloti  tube  or  agar."  Since  this  method  Ls  proved  concerning  cath- 
tera,  it  follows  that  it  will  usually  be  reliable  for  nickel-plated  instru- 
"iwts  wliicli  maj'  not  be  boiled. 

The  author  keeps  all  urethroscopic  and  c>sto3copic  instruments  in  a 
wliinet  in  which  formaldehyde  gas  is  generated  one  or  more  times  daily 
from  B  lamp.  Calcium  chlorid  in  a  glass,  renewed  from  time  to  time, 
'twrbs  excess  of  moisture. 

In  hospital  practice  in  which  patients  are  often  examined  in  rapid 
S'lWssion  the  author  finds  the  following  plan  efficient  and  knows  of  no 
transferred  infections.  The  inatriunents  are  thoroughly  scrubbed  in 
*ann  water  and  green  soap.  Watery  solution  of  green  soap  is  preferred 
™ause  the  tincture  attacks  the  cement  around  lenses  and  the  insul- 
ation around  lamps,  They  are  next  washed  in  boric  acid  water  and  50 
P"^  rent,  alcohol  with  great  care  not  to  bring  the  alcohol  into  contact 
*rtli  the  lenses  and  the  lamps  and  finally  they  are  immersed  in  carbolic 
*^id  water  5  i>er  cent,  or  lysol  2  per  cent.  These  procedures  may  be 
aone  while  the  patients  are  dressing  and  undressing  and  thus  loss  of 
time  prevented. 

Rough  handling  of  instruments  is  to  be  avoided  because  it  sears  the 

>  Penianal  comniunii^tiOD  to  the  author.  April  20,  1U!7. 
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nickel  finish,  and  dropping  will  dent,  buckle  or  bend  the  tube,  raidering 
them  useless. 

Technic  of  Urettiroscopy. — ^The  elements  .of  this  subject  ire  the 
preparation  of  the  room,  equipment;  instruments  and  patient  and 
finally  the  introduction  and  application  of  the  instrument. 

Preparation  of  the  Boom. — ^The  preparation  of  the  room  b  usually 
permanent  in  the  office  and  hospital  but  in  private  houses  must  be 
adapted  to  conditions.  A  room  which  may  be  readily  darkened  and 
possesses  electrical  connections  and  washing  facilities  is  best.  Batteries 
must  be  taken  to  the  house  if  no  electric  facilities  are  at  hand.  Where 
the  room  cannot  be  darkened,  a  sterilized  dark  cloth  may  be  used  over* 
the  head  of  the  operator  in  the  manner  of  the  photographer.  With  its 
aid  the  diagnosis  is  made  and  then  the  treatment  b  employed  without 
thb  impediment.  In  hospital  or  office  and  so  far  as  possible  in  pri^'ate 
homes,  the  following  floor  plan  should  be  followed  by  the  nurse  or 
assistant  who  prepares  for  the  urologbt. 


Floor  Plan:  Preparation  for  Urethroscopy. 


EVKRTTBINQ    POMSIBLE   STERILIZED. 


Washstand. 

Brushes. 

Soap  hichlorid  solution. 
Lysol  solution. 
Boric  acid  solution. 


Operating  Table. 

2  or  3  pillows. 
Blankets. 
Kelly  pad. 
Stirrups  and  straps. 
Oank  handle. 
Pel\Ts  elevated. 
Head  high. 
Patient  comfortable. 


Nurse's  Table 
Towels. 
Sheets. 
I>*KKinK.*«. 

Perforated  towels.  Stools. 

Cotton  ImiHs. 
Gauie  halls, 
(aauze  dressing. 
2  pus  iHisiiiM. 
Tr.  green  soap. 
Bowl  lK)ri(*  solution. 
95  |)er  ci»nt.  tilccihol.' 
DrinkinK  water.' 
Drinking  kIhs.**.' 
Drinking  tulH>.i 
Watch.' 

Assistant's  Table. 
Boric  arid  water. 
Bladder  syringe. 
(\)nnerting  tulK». 
Catheters. 
2  test  glaHs<\s. 
Lubricants. 
4  |K«r  cent,  cocain,' 
2  jsT  c«'nt.  alypiii.' 
Stypti<*?*.' 
Stimulants.' 
( 'aiiMticr*,' 

Stcriliiod  <'y?«to*»ropir  dres*iing  sot  contains  2  leggings. 
4  c«.)tton  l>alN.  2  gown.'*  an!  ti  jyifety-pins. 


Electrical  Table. 

HiKh-frequeDc>'  apparMot.' 
(lenerator.* 
Switch  board.* 
Batt«0'  box.* 

Operator's  Taili. 
Cystosropes. 
Urethral  catheters. 
Treteral  cathetem. 
Extra  lam^M*. 
Rheostat  and  lamps. 
Black  cloth. 
Rubber  aprons. 

(ioWQS. 

Finger  stalls. 
Rublier  guard. 
High-frequenc>'  rable«.' 
I'rethniscopes.' 
Applicators.* 
Special  instnimeDts.' 
Transformer.* 


■ 


1  perforated  towel.  6  t.«^ 


On  si>eciHl  order  only  for  special  caaea. 


is 
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Preparation  of  the  Equipment. — ^The  preparation  of  the  equipment  is 
gely  provided  for  in  the  foregoing  plan  of  the  room  and  makes  the 
(truments  and  supplies  accessible  to  the  operator,  assistants  and 
Tses.  The  author  prefers  his  own  table  (Fig.  194)  as  shown  under 
otoscopy,  or  one  of  the  other  forms  of  light  adjustable  office  table, 
le  selection  of  the  urethroscope  is  according  to  the  caliber  of  the 
ethra  and  the  portion  to  be  chiefly  examined.  The  short  tubes  are 
rviceable  in  the  anterior  lurethra  and  the  long  ones  in  the  posterior 
etfara.  Knowledge  of  the  caliber  of  the  canal  and  its  reaction  to 
strumentation  is  essential.  A  preliminary  meatotomy  as  shown  in 
le  treatment  of  stricture  is  often  advisable  because  the  larger  the  tube 
le  more  definite  the  diagnosis  and  the  more  satisfactory  the  treat- 
lent.  The  tube  and  its  obturator  are  assembled,  the  light  tested,  the 
leedom  of  working  parts  such  as  faucets  and  levers  proved,  and  the 
ttgnif^dng  lens  suitable  for  the  length  of  tube  ready. 
The  accessories  are  already  stated  in  a  previous  paragraph  on  this 
ibject  and  include  swabs,  probes,  forceps,  knives,  scissors,  all  of 
pcthroscopic  type,  chemicals,  stjTptics,  anesthetics,  high-frequency 
merator,  switch,  cables  and  wire,  cautery  points  and  controller  and 
aally  rheostat  for  controlling  the  light. 

Pireparation  of  the  Patient. — ^The  preliminary'  preparation  of  the 
itient  must  include  familiarity  with  the  meatus,  the  caliber  of  the 
inal  as  to  stricture  and  allied  lesions,  the  prostate,  the  testes  and 
lally  infection.  The  latter  is  all-important  because  accidental  infec- 
)n  of  the  bladder  may  be  avoided  either  by  postponing  the  urethro- 
opy  or  by  extraordinary  care  of  the  bladder  after  it  if  the  lesions  Show 
©ococci.  As  already  stated,  a  urethra  which  has  been  repeatedly 
unded  without  reaction  is  the  best  for  urethroscopy.  As  far  as 
issible  exudate  is  located  by  having  the  patient  attend  with  a  full 
ftdder,  which  is  evacuated  through  the  tube,  as  urination  will  wash 
t  the  discharge  and  prevent  proper  observation  thereof.  This 
nation  is  analogous  to  that  in  the  female,  which  forbids  a  vaginal 
mdhe  before  examination. 

The /no/  preparation  of  the  patient  includes  removal  of  the  clothing 
low  the  waist  and  adjustment  of  that  above  the  waist  in  order  to 
ar  the  genital  organs.  Leggings  such  as  are  shown  in  Fig.  193  are 
•viceable  because  their  bag-form  covers  the  entire  lower  extremity 
i  their  wide  mouth  is  draped  above  the  pelvic  bones.  A  perforated 
^el  such  as  b  shown  in  Fig.  196  is  dropped  over  the  instrument  after 
ertion  and  adds  to  privacy  for  the  patient  and  comfort  for  the  doctor 
muse  the  peculiar  odor  from  the  genitals,  especially  of  women ,  is  largely 
aoved  by  the  towel.  With  the  same  objects  in  view  the  nurse  or 
|istant  should  wash  the  genitals  thoroughly.  Many  patients  may  do 
is  themselves  in  gross,  leaving  lavage  of  the  meatus  to  the  nurse  or 
ologist  in  fine.  The  patient  sits  on  the  edge  of  the  table  as  far  forward 
possible  without  slipping  off,  protected  by  sterile  towels.  His  feet 
!  I^aced  in  the  stirrups  shown  in  the  illustration  of  the  author's 
Je.    With  the  crank  the  pelvis  is  elevated  until  the  meatus  is  at  about 
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the  level  of  the  observer's  eye  and  the  patient's  back,  head  and  wck, 
are  made  comfgrtable  with  pillows  and  by  adjustment  of  the  head-pieoe^ 
of  the  table.  While  the  surgeon  is  making  final  preparation  tbelocd^ 
anesthetic,  if  any,  is  applied.  The  author  is  inclined  to  use  less  and  lesj 
anesthetic  and  to  increase  his  gentleness  more  and  more.  For  tiej 
meatus  he  prefers  one  or  two  granules  of  neurocaine,  such  as  are  used  j 
by  dentists  for  the  cavities  of  teeth,  consisting  of  coeain  grains  yV  eiclj 
and  providing  active  anesthesia  while  melting  in  the  mucus.  EuauB,| 
novocain  and  stovain  may  all  be  used  in  1  to  2  per  cent,  solution! 
Alypin  2  to  4  per  cent,  in  soft  Irish  moss  jelly  is  very  serviceable  far] 
injecting  into  the  urethra. 

Introduction  of  the  Urethroscope. — ^The  first  point  is  the  selection  of  tk  I 
type  of  instrument.  The  author  believes  that  for  the  average  case  tkej 
best  preference  is  for  the  Buerger  or  McCarthy  intrinsic  illuminatioo,i 
water  dilatation  and  irrigation,  lateral  fenestrum,  magnifying  instnKJ 
ment.  Both  give  opportunity  for  examining  the  bladder  particularly 
in  its  cervical  portion  and  the  urethra  in  all  parts  and  directions  during  i 
rotation  and  withdrawal  of  the  instrument  in  a  systematic  step  by  step 
method.  The  question  of  straight  or  curved  beak  instruments  shouH 
be  decided  in  favor  of  the  former.  The  old  doctrine  that  passage  of  i 
straight  instrument  is  well-nigh  impossible  and  always  dangeroa 
applies  only  to  the  novice.  It  is  the  straight  shaft  of  all  urethni 
instruments  which  rests  in  the  urethra  after  the  curve  has  reached  the 
bladder  and  no  one  has  asserted  that  this  straight  shaft  is  dangerous. 
Such  instruments  are  the  common  sound,  the  stone  searcher  and  the 
cystoscope.  Of  these  the  last  two  are  subject  to  liberal  and  frequent 
movements  of  the  shaft  in  the  urethra  and  always  without  difficulty  if 
skill  is  employed.  For  this  reason  the  writer  always  employs  only  the 
straight  urethroscope  in  both  sexes  and  would  emphasize  the  following 
steps  of  its  passage  into  the  bladder.  The  largest  diameter  of  tube 
should  be  chosen  which  will  move  freelv  within  the  canal. 

The  lubrication  of  the  meatus  and  the  instrument  is  very  important 
The  writer  favors  official  glyceritum  boroglycerini  because  it  is  effi- 
ciently antiseptic  if  properly  protected  from  contamination,  is  fcw 
and  freely  soluble  and  does  not  irritate  the  urethra  as  much  asglyccnn 
often  does.    Iiish  moss  preparations  with  antiseptics  are  familiar,  but 
the  best  of  them  do  not  adhere  to  the  instrument  as  well  as  the  gb'<'^ 
itum  boroglycerini.    If  alypin  suspension  in  thin  Irish  moss  jdly  to 
been  used  as  a  local  anesthetic  no  other  lubrication  is  required.  Oib 
and  greases  are  not  advisable  in  most  cases,  because  they  often  smetf 
the  lamp  and  lenses  and  render  the  field  very  indistinct.    On  the  othtf 
hand,  however,  the  writer  has  found  that  in  sensitive  urethrse  wlute 
vaseline  may  be  smeared  on  the  shaft  proximal  to  the  fenestrum  and 
permit  practically  painless  examination.    Manifestly  this  detail  must 
be  omitted  if  treatment  other  than  operation  is  to  be  undertaken.  Tto 
detail  of  lubrication  is  especially  valuable  in  cystoscopy,  in  which  the 
shaft  of  the  instrument  occupies  the  urethra  as  a  whole. 


1^ Introduction. — It  is  impurtitiit  fnreveryime  ti>  learn  the  sti'i)s 
i  for  introducing  the  instrirment  ivitli  a  straight  tip  or  ii  ciirvei! 
tip,  so  as  to  take  them  always  gently  anil  almost  suboonHciously. 

A.  Technic  for  the  ^Iraitilil  Tip  Crrtlirii:icijpe. — 1.  The  patient  is 
placed  comfortably  and  fully  prepared  on  a  cystoscopic  table,  with 
pelvis  elevated,  back  well  supported,  knees  widely  separated  and  feet 
resting  m  the  stirrups. 

'2.  The  patient  should  present  himself  with  a  full  bladder,  because 
this  is  a  guide  to  entrance  of  the  instrument  into  the  bladder  and  serves 
to  rftain.  with  the  least  possible  disturbance,  much  of  the  exudate 
which  the  urine  would  flush  out  in  being  voided. 

3.  The  lamp  should  be  tested  to  show  that  the  entire  electrical 
(ijmpDient  is  in  working  order. 

4.  'ITie  obturator  should  be  tried  in  order  to  be  certain  that  it  la  not 
Kummwl  in  the  tube  with  bloofi  or  exudate  improperly  removed  after 
ihe  preceding  case. 

5.  If  local  anesthesia  is  determined  on  it  must  be  applieil  before  the 
lubrication. 

6.  The  urologist  stands  between  the  patient's  knees  and  grasps  the 
penis  witli  the  left  hand  and  then  wipes  clean  with  gauze  the  glana  and 
meutus  and  finally  lubricates  this  opening  and  the  instrument  with 
Woglyeeride  or  other  preparation. 

".  A3  in  passing  the  sound  four  manipulations  are  used,  which  are 
Fsvitation,  elevation,  depression  and  ]>enetration. 

(o)  Gravitation  is  first  and  consists  in  allowing  the  instrument  to  slide 
"ilo  the  canal  vertically  by  its  own  weight  until  it  reaches  the  bulb  and 
stops  there.  For  this  reason  the  largest  size  of  urethroscope  shuiild  lie 
used  which  will  thus  move  freely  along  the  canal.  The  old  teaching  to 
"spa  small  tube  is  now  disregarded. 

ih)  Elevation  comprises  supporting  of  the  beak  of  the  instrument 
sgBiiist  the  arch  of  the  pubic  bone  so  as  to  lift  it  out  of  the  pouch  of  the 
hiilb.  For  the  beginner  and  the  average  practitioner  this  is  best  done 
I'.v  inserting  the  finger,  protected  with  a  rubber  finger-stall  or  glove, 
"ito  the  rectum  (Fig.  147).  The  tip  of  the  finger  is  hooked  .sharply 
fornard  around  the  sphincter  muscle  where  it  reaches  the  bulb  and 
wis  the  beak  of  the  urethroscope  and  supports  the  latter  against  the 
'^f  of  the  urethra  and  the  pubic  aich  and  awav  from  the  |>oeket  of 
the  bulb. 

With  later  experience  the  finger  may  be  placed  upon  the  perineum  at 
Jhe  base  of  the  scrotum  and  perform  the  same  function  {Fig.  14S). 
^eep  bulbs  always  require  rectal  guidance,  and.  on  the  whole,  this  is 
"■e  safest.  With  still  greater  skill  and  longer  experience  the  instru- 
"•etit  may  be  passed  in  many  cases  without  either  rectal  or  perineal 
P»Ji<iance. 

(e)  Depression  consists  in  carrying  the  eye-piece  downward  through 
Ml  arc  of  about  90  degrees  while  the  beak  rotates  under  the  pubic  arch 
^>on  the  finger  until  the  shaft  has  the  general  direction  of  the  mem- 
nous  urethra  into  which  the  finger  feels  its  slide. 
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The  instrument  is  now  lit'ld  stationary  wliilc  the  fiiijicr  is  slid  »]vi>i 
it  to  the  apex  of  the  prostate  and  stops  tliere. 
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Flu.  148.— PitriiiFiil  iw.liK.liiiii  I 


(d)  Fenetnttion  is  the  last  detjiil  and  consists  in  passing;  the  iiiili 
'along  the  finger  through  the  prostatic  urethra  to  the  nwk  ofi 
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•e  the  cutoff  muscle  often  arrests  it  until  a  little  gentle 
es  it  into  the  bladder. 

ruction  by  the  muscle  is  unusual  it  may  he  concluded  that 
:lie  neck  of  the  bladder  is  greater  than  in  most  subjects, 
^ssion  of  the  eyepiece  and  elevation  of  the  beak  upward 
imbilicus  followed  by  gentle  penetration  completes  the 

ese  steps  should  be  performed  deliberately,  uniformly, 
ith  the  least  possible  pain  to  the  patient, 
g  the  bladder  and  withdrawing  the  obturator,  urine 
iows  out.  Slight  further  withdrawal  of  the  sheath  checks 
leaves  the  bladder  with  urine  in  it  for  flushing  the  urethra 
liroscopy.  If  the  bladder  is  empty,  warm  boric  acid  water 
nto  the  bladder  for  the  same  purpose. 


J  next  attached.  If  of  the  intrinsic  type  it  is  best  placed 
er  wall  of  the  sheath,  thus  affonling  better  space  below  it 
Its  and  observation  of  the  floor  of  the  urethra,  which 
ntains  the  more  important  chronic  lesions.  The  raagni- 
Dcussed  as  the  next  procedure. 

e  13  studied  a.s  it  lies  on  the  surface  or  is  expressed  from  the 
s  as  the  tube  is  removed,  and  then  it  is  mopped  off  with  the 
itors  so  that  the  underlying  mucosa  may  be  inspected, 
ument  is  of  the  water  dilatation  and  irrigation  type  the 
serted  (Fig.  14fl),  the  exudate  noted  and  then  the  mucosa 
iming  on  a  few  drachms  of  water.  From  time  to  time  in 
bladder  must  be  protecte<l  against  undue  distention  with 
d  by  opening  the  \ent  in  the  sheath  and  evacuating  the 
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The  same  processes  are  repeated  in  the  step  by  step  withdrawal  0/ 
the  tube  at  the  rate  of  1  diameter  of  the  fenestrum  at  a  time  so  far  as 
possible,  because  the  fenestrum  represents  a  field,  and  one  should  study 
the  urethra  as  a  total  of  all  the  fields.   In  the  terminal  fenestrum  instru- 
ments such  fields  are,  for  the  most  part,  presented  in  perspective  as  the 
instrument  is  withdrawn,  but  in  the  lateral  fenestrum  instruments  the 
field  is  stretched  across  the  opening  and  rotation  of  the  instrument 
through  an  arc  of  360  degrees  slowly  reveals  a  zone  around  the  entiie 
canal. 

The  floor  of  the  urethra  is  the  most  important,  especially  in 
posterior  urethra  and  in  the  anterior  in-ethra  along  the  bulb.  Mucous 
follicles  are  scattered  numerously  everyw^here  along  the  roof  and  sides. 

The  objections  to  straight  beak  urethroscopes  are  usually  those  of 
theory,  inexperience  and  prejudice.  As  abeady  stated,  it  is  the  straight 
shaft  of  sounds,  cystoscopes,  stone  searchers,  stone  crushers  and  the 
like  which  without  difficulty  or  injury  rest  in  the  urethra,  during  al 
manipulations  with  them.  This  fact  shows  that  the  straight  urethro- 
scope may  be  passed  freely  and  used  readily  in  the  canal,  whereas  one 
with  a  curved  beak  cannot  be  rotated  through  an  entire^  circle  for 
studying  all  sides  of  the  canal  without  excessive  pain.  Some  of  these 
instnmients,  such  as  the  Goldschmidt  and  Swinburne,  cannot  be 
rotated  at  all  on  account  of  undue  length  of  beak. 

B.  Technic  for  the  Curved  Tip  Urethroscope. — ^All  the  steps  dupli- 
cate those  laid  down  for  the  passing  of  the  standard  urethral  sounds 
and  need  not  be  mentioned  except  to  refer  to  the  foregoing  description. 

The  limitations  of  the  curved  beak  urethroscopes  have  already  been 
detailed  in  the  paragraphs  immediately  preceding.    It  follows  that  only 
the  floor  of  the  urethra  is  accessible  to  these  instruments,  so  that 
through  the  same  step  by  step  study  only  this  portion  of  the  canal 
may  be  investigated.    The  evidence  of  this  fact  is  the  introduction  by 
Goldschmidt  of  two  instruments,  one  with  a  curved  beak  for  the  pos- 
terior in-ethra  and  one  with  a  straight  beak  for  the  anterior  urethra. 
If  Goldschmidt  and  others  had  studied  the  technic  of  passing  a  straight 
instnmient  gently  and  successfully  the  curved  m^ethroscope  would 
have  been  omitted. 

URETHBOSCOPT  OF  THE  NORMAL  URETHRA. 

General  Principles. — ^The  anatomical  and  the  clinical  features  must  be 
distinguished.  The  former  have  an  important  bearing  on  the  latter 
and  must  be  absolutely  familiar  to  the  urologist,  otherwise  when  patho- 
logic conditionsare  found  confusion  will  arise  and  error  of  interpretation 
will  occur. 

Anatomical  Features. — ^Anatomical  features  had  best  be  conskiered 
from  the  standpoint  of  four  portions  of  the  canal,  in  much  the  same 
manner  as  the  bladder  is  subdivided  into  five  portions,  according  tc 
the  reconunendations  of  the  author.^  These  urethral  segments  are 
the  vesical  neck,  prostatic  lu'ethra,  membranous  urethra  and  penifc 
urethra. 

^  New  \otV  M«A.  iout.,  AxicMBt  23.  1913. 
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I.  In  the  vesical  neck  are  found  the  sphincter  muscle  thrown  into 
imerous  and  variously  deep  folds  and  the  uvula  of  the  bladder  con- 
Qmng  caudad  into  the  crista  urethrse. 

II.  In  the  prostatic  urethra,  which  is  about  IJ  inches  long,  proceed- 
ig  from  the  bladder  toward  the  meatus,  are  revealed:  the  crest  of  the 
lethra  continuing  the  uvida  of  the  bladder  and  merging  with  the 
olliculus.  In  this  body  are  the  utriculus  masculinus  and  the  two  ejacu- 
atory  ducts  and  on  each  side  are  the  prostatic  sinuses  showing  very 
aumerous  prostatic  ducts. 

Along  the  roof  of  this  portion  and  the  side  walls  are  seen  numerous 
mucous  crypts,  and  more  prostatic  ducts. 

in.  In  the  membranous  urethra,  which  is  J  of  an  inch  long,  are  seen 
the  folds  of  the  compressor  urethra  muscle  and  more  mucous  crypts. 

IV.  In  the  penile  urethra,  which  is  six  inches  long,  are  discerned 
the  bulb  thrown  into  numerous  folds  simulating  in  miniature  a  col- 
lapsed urinar>'  bladder.  It  occupies  about  one  inch  and  contains  the 
ihicts  of  Cowper's  glands.  Next  follow^s  the  pendulous  urethra  for 
Btbout  five  inches,  containing  in  any  aspect  mucous  glands,  the  lacuna 
KUigna  and  the  meatus.  The  mucous  follicles  in  health  are  scarcely 
visible,  but  the  author  has  had  one  man  never  infected  with  venereal 
disease  who  showed  many  easily  seen  openings.  Large  follicles  may 
thttefore  be  normal  in  a  few  subjects. 

In  order  to  provide  uniformity  of  record  and  observation  the  writer 
has  devised  and  for  many  years  employed  the  following  chart.  At  the 
bottom  of  the  chart  are  printed  the  seven  leading  characteristics  of 
csions  which  must  be  looked  for  and  recorded.  Where  a  portion  of  the 
anal  is  normal  the  name  of  that  portion  is  simply  crossed  out  with  the 
en  to  save  writing.  The  chart  has  anatomical  names  abbreviated  to 
tve  space;  for  clearness  they  are  printed  out  in  the  following  copy: 

V.  C.  Pedersen's  Urethroscopic  Record  Chart. 

Name. 

jrethroacopy.     Date. 
I.  Vesical  neck. 

(a)  Sphincter  muscle. 

(6)   Uvula  vesicse. 
[I.   Prostatic  urethra  di  inch).     A.  Hoor. 

(a)  Colliculus. 

(6)  Prostatic  sinuses. 

(c)   Right  ducts. 

{d)  Left  ducts. 

(e)   Middle  duct«. 

(/)   UtrictUus. 

Ur)   Right  ejaculator^'  duct. 

(A)  Left  ejaculatory  duct. 

iB)  Roof. 
[.    Membranous  urethra  (|  inch). 

(i)    Compressor  urethrse  muscle. 
r.   Penile  urethra  (6  inches). 

(i)    Bulb  (1  inch). 

ik)  Cowper*s  ducts. 

(0    Pendulous  urethra  (5  inches). 

(m)  Mucous  glands. 

(n)  Lacuna  magna. 

(o)   Meatus. 
>lor,  vessels,  edema,  elasticity,  crypts,  grr>wths,  ulcers. 
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By  employing  abbreviations  this  uretbroscoplc  chart  may  be  printed 
alongside  of  the  cystoscopic  chart  shown  in  the  Chapter  on  C\-sto- 
scopy,  so  that  the  record  of  both  examinattona  may  be  arranfEcd  b 
parallel  columns. 


the  male  hlsdilrr  &nd  urrihra 


In  <ini(T  ti)  plot  the  findings  of  the  examination  the  foregoing  dia- 
grams hiivc  Ixt-n  devisttl  by  the  author.' 

For  the  female  urethra  and  l>lad<ler  the  same  plan  may  be  followed 
as  de.signute*]  by  the  author.  It  must  be  remembered  that  the  female 
urethra  is  the  same  us  the  prostatic  urethra  without  coUiculus,  ejacula- 
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tory  ducts,  utriculus,  pmstatic  ducts  and  prostatic  sinusts.  Its  chief 
'eatures  are  nuraeroua  mucous  crypts  scattered  everjivhere  and  the 
gfaniis  of  Skene. 


.  132  Fio.  153 

— V.  C  Pnderecn's  dlasram  of  the  fomale  bladder  and  urethra. 
^^^^  IB  plan  of  lopOBTBphy  applied  W  ths  female  bladder.     Without  neceasily  of 

3£^*^'*  '''"  the  female  urethro  nmy  be  drawn  in  over  the  male  and  the  same  plan  of 
Sj^*''''™  followed  as  with  Figs.  l.'iO  and  ISl.  There  may.  howovor,  be  Bome  phyBicinna 
^^   ^^»*  only  female  cases,  to  whom  Fijra-  132  and  153  will  be  of  value. 

Normal  Clinical  Features  of  Urethroscopy. 

^•^Hioral  Considerations. — Like  tiie  anatomical  features,  the  urologist 

.  "^^^t  liecome  familiar  with  the  clinical  features,  first  the  normal  and 

^^*i    the  ptttholopical.    The  chief  details  of  such  knowledge  are  the 

i^'^^-^isa  in  its  thickness,  attachment,  vessels,  color,  elasticity,  crj-pts, 

«*^:j<ds.  laxity  and  folds. 

I     *■  he  thickness  varies  largely  with  the  individual.    The  mucosa  is 

^■'^  js  a  delicate  membrane  which  must  be  approached  with  gentleness 

»w      *lplil>^ration,  hut  in  some  subjects  it  is  much    thinner  than  in 

^^ts,  especially  if  it  has  never  been  diseased.     Contrariwise,  in  a 

^tlira  which  has  been  often  infected  it  will  be  found  thick  and  dry  in 

.1  "^e  places  much  more  than  in  others,  and  sometimes  great  extents  of 

^^^<?anal  are  so  changed. 
^^T'he  attachment  of  the  membrane  to  the  underlying  parts  is  an 
*V^^^^onipaniment  of  the  thickness.  In  the  spongj-  urethra  it  is  less  free 
.^**^ri  the  underlying  connective  tissue  than  in  tlie  bulb  where  this 
'Jt^h  hy  suffering  <]ilatation  requires  an  expanse  of  mucosa  which  lies 
^_  Tcjida  when  the  bulb  is  inacti\'e.  As  the  mucosa  thickens  with  dis- 
2j&  such  freedom  is  reduced  and  even  lost. 

T^he  color  is  the  rosy  red  of  the  mucosa  everjTvhere  in  the  body,  due 
Sveat  vascularity  and  delicacj-  of  the  overlying  epithelium.    Such  is 


to 
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the  color  when  the  meatus  is  opened  and  naked-eye  inspection  used, 
but  when  a  urethroscope  is  introduced  its  own  pressure  or  that  of  the 
dilating  air  or  water  will  make  the  color  much  paler  and  sometiines 
patchy.  Less  conunonly  the  instnunent  will  cause  circulatory  obstrue- 
tion  and  deepening  of  the  color  to  a  livid  red.  Shifting  of  tiie  instru- 
ment by  relieving  the  pressure  will  change  this  lividity  back  to  normal 
or  nearly  normal  hue. 

The  vessels  are  indistinct,  as  a  rule,  even  under  magnification,  but 
the  same  factors  which  change  the  color  will  bring  into  greater  or  less 
prominence  single  or  grouped  vessels,  which  will  stripe  the  field  m 
beautiful  and  various  figures.  Before  concluding  that  a  pathologic 
condition  exists,  the  instrument  must  always  be  shifted  or  the  amount 
of  dilatation  decreased  or  increased.  Prominent  vessels  which  do  not 
change  accordingly  may  be  regarded  as  associated  with  another  lesion 
whose  location  and  nature  must  be  sought. 

The  elasticity  consists  in  freedom  of  response  under  changes  of  the 
air  or  water  used  for  dilatation  and  under  shifts  of  the  instrumwit. 
The  folds  chiefly  change,  and,  as  in  the  urinary  bladder,  show  the 
presence  or  absence  of  infiltration.  Necessarily  elasticity  is  combined 
with  the  features  of  thickness  and  attachment.  The  normal  urethn 
has  in  these  senses  no  fixed  parts,  but  bulges  into  the  tube  as  it  is 
advanced  or  recedes  from  it  as  it  is  withdrawn. 

The  crypts  and  glands  are  in  health  invisible  except  in  rare  cases. 
If  seen  they  look  like  small,  open  needle  pricks  scattered  everywhere  but 
chiefly  along  the  roof  of  the  pendulous'  urethra  and  less  frequently 
along  its  sides  and  floor.  In  the  prostatic  urethra  they  seem  to  be 
chiefly  on  the  roof  while  the  ducts  of  the  prostate  are  mainly  on  the 
sides  and  floor.  The  author  has  had  one  man,  who  although  never 
having  had  venereal  infection  showed  along  the  roof  of  his  penile 
urethra  almost  as  many  large  crypts  as  are  seen  after  a  urethritis. 
Such  an  observation  suggests  that  open  glands  may  be  normal  in  afev 
patients. 

The  laxity  and  folds  of  the  mucosa  are  seen  chiefly  in  the  bulb  and 
membranous  urethra,  where  they  are  required  for  accommodating  the 
canal  to  muscular  action  and  dilatation  with  fluid  naturally  passing 
during  urination  or  copulation.  They  would  be  present  in  the  prostatic 
urethra  were  it  not  for  the  fact  that  the  prostate  is  a  firm  body  and  has 
the  mucosa  relatively  closely  applied  to  it.  Its  own  diameter  is  such 
that  dilatation  is  already  provided  for  in  this  the  largest  part  of  the 
canal.  In  the  spong>^  urethra  the  mucosa  as  a  whole  is  deeply  fokW 
to  the  vision  of  the  urethroscope.  There  are  also  a  few  transverse 
bands  which  cross  the  canal,  particularly  at  the  angle  between  the 
penis  and  scrotum. 

Field  of  the  Urethroscope.— The  field  of  view  of  the  urethra  is 
determined  by  the  form  and  position  of  the  fenestrum — around  or  ovil, 
terminal  or  lateral.  The  form  of  the  fenestrum  is  of  little  influence 
unless  it  is  very  large,  as  in  the  Goldschmidt  instrument,  and  thtB 
passes  somewhat  out  of  the  observer's  control. 
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Terminal  Fenestrum  Xnatroments. — ^The  end  opening  gives  a  central 
nage  or  figure  of  the  mucosa,  which  varies  between  a  cone  as  the 
astniment  is  withdrawn  and  a  dimple  as  the  instrument  is  advanced. 
These  results  are  due  to  the  wall  as  it  recedes  from  the  mouth  of  the 
nstniment  and  collapses  to  appose  its  surfaces,  thus  forming  the  funnel, 
►r  are  due  to  the  elasticity  of  the  wall  as  it  gently  impedes  the  progress 
>f  the  instrument  and  pouts  into  it  to  form  the  dimple. 

The  cone  is  like  a  funnel  and  has  its  apex  distal  and  its  base  at  the 
nargin  of  the  tube  and  its  walls  extending  between  and  comprising 
he  mucosa  available  to  view.  Withdrawal  of  the  instrument  increases 
he  cone  by  making  tension  on  the  canal  while  penetration  reduces  it 
nd  converts  it  into  the  dimple.  Traction  on  the  penis  and  tube 
ogether  so  elongate  the  cone  that  it  becomes  practically  tubular, 
rith  its  apex  beyond  good  illumination  of  the  instrument.  The 
dvantage  of  this  technic  is  that  glandules  if  diseased  form  little 
prominences  along  the  surface  as  it  recedes  into  darkness. 

The  cone  is  most  prominent  in  the  anterior  urethra,  and,  as  stated, 
onsists  of  apex,  surface,  margin  and  base.  The  apex  is  usually  not 
emote,  hardly  more  than  the  diameter  of  the  field,  and  according  to 
he  direction  of  the  tube  is  centric,  eccentric  or  absent,  and  may  be 
hanged  from  any  one  of  these  three  to  any  of  the  other  positions  by 
wisting  or  shifting  the  fenestrum.  Its  surface  is  thrown  into  little 
olds  or  ribs  radiating  from  the  apex  to  the  margin  and  representing 
he  early  collapsed  condition  of  the  lining  at  the  apex  to  the  stretched- 
'Ut  condition  at  the  edge  of  the  tube.  The  number  and  changes  of 
hese  folds  are  signs  of  the  elasticity,  attachment  and  freedom  of  the 
fiembrane.  The  margin  of  the  cone  is  determined  by  the  edge  of  the 
istruraent  and  the  base  of  the  cone,  as  a  geometric  entity,  is  absent 
•ecause  it  corresponds  to  the  fenestrum  itself.  The  general  form  of 
fie  cone  changes  with  the  segment  of  the  canal  under  examination  and 
"om  behind  forward,  which  should  always  be  the  manner  of  a  com- 
lete  urethroscopy,  extending  from  bladder  to  meatus;  the  central 
gure  shows  the  following  differences: 

The  posterior  urethral  picture  is  semilunar,  determined  by  the  form 
^d  size  of  the  colliculus  as  it  mounts  upward  against  the  roof  and 
Ushes  it  away  from  itself.  The  membranous  urethral  feature  is  a 
chly  folded  wall  and  small  apex.  The  bulbous  urethral  figure  is  more 
c  less  a  vertical  slit  due  to  the  redundancy  of  the  canal  at  that  point, 
he  anterior  urethral  cone  has  an  oval  slit  for  its  apex,  which  is  due 
>  the  arrangement  around  the  fossa  navicularis  and  glans,  and  farther 
•ack  the  form  is  irregular. 

The  surface  of  the  cone  is  the  surface  of  the  mucosa  with  its  striations 
nd  gloss.  The  radiating  folds  form  the  striations  and  are  few  or  many, 
rominent  or  slight,  according  to  the  freedom  of  the  mucosa  and  the 
ze  of  the  tube.  They  may  be  made  to  disappear  at  will  by  shifting 
e  instrument  or  by  changing  from  withdrawal  to  penetration.  They 
e  also  due  to  the  vascular  arrangement  and  are  in  health  relatively 
^ht.    The  gloss  is  the  normal  smooth  unbroken  epithelium  with  the 
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moisture  as  it  passes  across  the  field  under  the  glare  of  the  light.  TTw 
membrane  in  health  appears  smooth  exactly  as  accessible  portions  are 
smooth  to  touch.  The  margin  of  the  cone  underlies  the  edge  of  the 
tube,  whose  pressure  changes  the  vascularity  actually  and  the  gloss 
apparently.  Whether  or  not  a  pathologic  condition  is  present  is  shown 
by  restoration  to  normal  as  the  instrument  is  shifted. 

Special  Featitres  of  the  Normal  Urethral  Segments. 

Proper  nrefhroscopy. — ^This  investigation  must  begin  at  the  neck 
of  the  bladder  and  end  at  the  meatus  so  that  in  regular  order  the  seg- 
ments are:  neck  of  the  bladder,  posterior  urethra,  membranous  urethra, 
anterior  urethra  and  meatus.  This  order  will  be  followed  in  the  descrip- 
tion. It  is  understood  that  in  health  all  the  features  of  the  mucosi 
are  present  and  that  such  factors  as  great  redness,  prominent  vessds, 
edema,  inelasticity,  discharging  crypts,  infiltration,  grovi^s  or  ulcefs 
are  all  absent. 

I.  Vesical  Neck. — After  brief  inspection  of  the  trigonum  and  ureteflj 
for  which  the  cystourethroscopes,  such  as  Buerger's  or  McCarthy's, 
are  far  preferable  to  the  terminal  fenestrum  instruments,  the  vesical 
neck  comes  into  view  and  presents  the  sphincter  muscle  which  by  hs 
purse-string  action  show^s  numerous  deep,  longitudinal  folds,  and  the 
uvula  vesicae,  which  is  a  prominent  ridge  on  the  floor  passing  caucW 
out  of  the  bladder,  where  it  merges  with  the  crest  of  the  urethra. 

n.  Prostatic  Urethra. — The  floor  is  much  more  important  and  presents 
the  following  features  for  insi>ection.  The  crista  urethrse  contifiueJ 
from  the  uvula  of  the  bladder  to  the  upper  margin  of  the  collicuhis, 
which  is  semiovoid,  w  ith  its  long  axis  longitudinal,  its  short  axis  tranS" 
verse  and  its  half-axis  vertical.  It  is  normally  rather  pale  perhips 
from  pressure  of  the  instrument  or  the  dilating  fluid.  Its  tunic  d 
mucosa  fits  firmly  and  has  no  folds.  The  prostatic  sinuses  situated 
on  each  side  along  the  base  of  the  colHculus  are  potential  pockets  until 
opened  by  air  or  fluid.  Their  inner  walls  are  formed  by  the  colliculus 
and  their  outer  wall  by  the  lateral  lobes  of  the  prostate.  In  the  ca\'ities 
of  these  folds  are  the  prostatic  ducts,  which  are  chiefly  right  and  Wt 
and  a  few  central.  They  are  spread  out  along  the  lateral  walls  of  the 
sinuses  and  around  the  base  of  the  colliculus.  A  few  of  them  occur  on 
the  roof.    In  health  they  are  scarcely  visible. 

The  utriculus  is  embodied  in  the  colliculus,  a  little  anterior  to  the 
summit  and  in  the  middle  line,  but  it  may  be  posterior  to  the  summit 
and  difficult  to  find  with  the  terminal  fenestnmi  instrument.  Its 
opening  resembles  in  miniature  that  of  a  ureter.  Its  depth  b  little  or 
great  according  to  development  and  varies  from  about  0.5  to  2  cm.  or 
more.    In  disease  it  may  be  greatly  altered. 

The  ejaculatory  ducts  are  right  and  left  on  either  side  of  the  utricolus 
and  commonly  below  it.  They  likewise  resemble  in  a  still  furthtf 
reduced  size  the  openings  of  ureters.  In  health  they  are  very  difficult 
to  see  and  resemble  minute  folds  longitudinally  placed.    In  disease 
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their  alterations  involve  great  changes  in  their  normal,  smooth,  clean- 
oit  mai^ins  exactly  as  those  of  the  ureter  are  profoundly  altered. 

\)on^  the  prostatic  urethral  roof  are  found  the  ducts  of  the  anterior 
lobe  of  tlie  prostate,  which  are  with  difficulty  visible  in  health  and  even 
more  so  than  those  of  the  lateral  lolies  in  the  prostatic  sinuses. 
Numerous  mucous  crypts  are  present  along  this  region,  which,  like 
those  elsewhere  in  the  urethra,  can  hardly  be  made  out.  Folds  in  the 
mucosa  are  also  common  in  this  region,  but  they  are  less  numerous 
ind  deep  than  elsewhere  because  the  prostate  ia  a  rather  rigid  body 
through  which  the  urethra  passes  with  its  lining. 

The  general  impression  of  the  prostatic  urethra  is  tbat  of  a  spacious 
more  or  less  fixed  pocket  or  segment  of  the  urethra. 

HI.  Membranous  Urethra. — This  portion  is  only  three-quarter  inches 
inng  and  is  confined  l)etween  the  layers  of  the  triangular  ligament, 
liie  fascicles  of  the  compressor  urethne  muscle  throw  the  mucosa  into 
folds  although  this  segment  of  the  canal  is  held  by  the  ligament  as  the 
Diost  fixed  part  of  the  urethra.  Mucous  follicles  are  numerous  but 
difficult  to  locate  in  health.  The  muacle  and  the  ligament  both  hold 
"le  tube  more  in  this  portion  than  elsewhere,  so  that  as  the  tube  leaves 
toe  entrance  of  the  membranous  urethra  it  is  liable  to  jump  unless  the 
Jifologist  is  cautious  to  avoid  this  pain  for  the  patient.  The  general 
^Qipression  of  the  membranous  urethra  is  that  of  a  fixed  deeply  folded 
eanal. 

I?.  Penile  Urethra. — This  portion,  also  called  the  spongy  urethra, 
K^  six  inches  long  and  incKidea  the  bulb  and  the  pendulous  urethra. 
Tile  bulb,  one  inch  long,  is  interesting  on  account  of  its  size,  depth  of 
folds  and  general  laxit>-,  closely  resembling  a  diminutive  urinarj- 
'ladder.  I'nder  dilatation  its  folds  may  l)e  made  to  change  and  nearly 
**sappear.  It  is  sometimes  so  deep  that  the  fenestrum  must  be  crowded 
tato  it  for  illumination  and  inspection.  It  is  occasionally  so  shallow 
™at  one  is  perplexed  as  to  its  limits.  Under  the  flush  of  irrigating 
*ter  its  walls  come  and  go  as  nowhere  else  in  the  canal — a  fact  which 
institutes  the  chief  diagnostic  point  of  its  situs.  Mucous  crj-pts  are 
WJiDerous  and  the  ducts  of  Cowper's  glands  are  near  the  middle  line 
*nd  the  distal  portion  of  the  bulb. 

The  pendulous  urethra,  fi^'e  inches  long,  shows  a  more  constant 
^ne  than  anywhere  else  in  the  urethra  and  its  apex  varies  in  general 
''^ftn  from  a  more  or  less  irregular  point  at  the  penoscrotal  angle, 
•HTough  a  transverse  slit  along  the  middle  segment,  to  a  vertical  slit 
I**  the  fossa  na^ncularis  and  meatus.  Its  walls  show  usually  the  most 
'**)merous  and  deep  folds  as  one  proceeds  raiidad  from  the  bulb,  The 
**ily  exception  to  this  statement  is  the  bulb  itself.  In  the  fossa  navicu- 
"ris  the  folds  disappear  because  the  body  of  the  glans  supports  the 
■icosa  firmly.  The  absence  of  folds  is  the  diagnostic  point  of  this 
*Kion.  Vascular  stria?  vary  with  the  individual,  the  pressure  of  the 
w>e,  the  traction  on  the  penis  by  the  urologist  and  the  influence  of 
Mating  air  or  water.  They  may  be  most  clearly  outlined  as  hair-tike 
■PiUaries  against  the  yellowish-red  mucosa  or  they  may  be  vessela 
il  9 


'  of  much  larger  size  through  aii>'  of  the  foregoing  factors.  Diana 
produces  profound  changes  whic-h  should  always  be  tracvd  to  thd 
sourpcH. 

The  lacunie  of  Morgagni  are  present  almost  entirely  along  llw 
of  the  urethra.  The,\-  may  be  few  or  many  aet-ording  to  the  anatomia 
development  in  the  individual.    In  hejilth  tliey  are  not  very  dutiiMi 
The  case  noted  by  the  wTiter  on  i>age  (Hlj  tends  to  indicate  th»t 
may  be  normally  very  large. 

The  glands  of  Littrf  are  the  mucous  crypts  or  follicles  and  are  unsB 
sarily  scattered  e\erjTvhere.  Like  the  lacimip  they  may  W  tlifficJ 
to  see  in  health  or  may  resemble  unhealed  needle  pricks.  Uiseaw  mi 
profoundly  alter  them  and  their  annexa.  i 

The  general  impression  of  the  penile  urethrtt  is  that  of  an  riaii 
tul>e. 

Lateral  Fenestroro  Instrumenta. — The  side  window  changrs  the  fit 
materially  from  that  of  the  terminal  fenestrum  urtthroscope,  11 
field  varies  aii'onlinp  to  the  size  of  the  window  and  shows  neither  itn 
nor  dimple,  but  a  mucosa  stretching  along  the  urethra  and  itsd 
lax  or  tight  according  to  the  portion  under  exiimination  and  the  p« 
ence  or  absence  of  dilatation.  Such  a  field  might  be  called  a  diaphn| 
across  the  lateral  fenestnmi,  just  as  the  collapsing  urethra  is  calird  A 
cone  ()r  fuiuiel  l>eyond  the  receding  terminal  fenestrum.  Hotiti 
through  an  arc  of  3fiO  degrees  at  a  given  point  of  the  canal  pv«i 
complete  circular  zone  of  the  wall  at  the  same  point.  If  now  the  vd 
is  withdrawn  the  distance  of  the  long  diameter  «f  the  window  s  M 
7one  is  reached  continuous  with  the  one  first  seen.  A  combination i 
such  rotation  and  sn<'h  withdrawal  constitutes  stej)  by  step  study  i 
the  canal.  Instruments  with  unduly  large  fenestra,  such  as  tlie  fifllf 
Schmidt,  present  more  mui-osH  than  can  be  contrulled  or  examina 
because  illumination  and  magnification  cannot  be  appliei!  to  exteimK 
regions.  The  telescope  in  ha\ing  a  fixe<l  fwal  field  is  muc4i  bdft 
suited  for  studying  the  whole  region  and  the  features  of  the  mucai 
from  the  bladder  at  the  ureters,  trigonum  an<i  ne<'k  to  tJie  meatus.     ' 

If  one  wishes  to  studj'  the  floor  of  the  canal  first  from  end  to  end  | 
is  necessarj'  onlj-  to  keep  the  fenestrum  in  the  middle  line  and  lo  wit 
draw  it  field  by  field.  At  other  visits  tlie  nxif  and  the  sides  may  I 
iiidiviiluAlly  iiispe<'te<i,  but  the  author  prefers  the  steit-by-stt-p  «* 
billed  rotation  and  withdrawal  mcthotl.  which  usually  complete  *l 
work  at  the  first  examination.  j 

The  image,  with  the  exception  of  the  cone  and  the  radiating  W 
with  their  respective  variations,  is  the  same  in  its  general  featured 
the  lateral  field  instrument  as  in  the  terminal  view  urethroscope,  t 
therefore  seeks  to  recognize  the  special  features  of  thickiir<»,  att^ 
ment,  color,  vessels,  elasticity,  crj-pts,  glands,  laxity,  folds  and  f^a* 

Kainiliarit>'  with  the  normal  urethra  is  verj'  important  and  car" 
gained  imly  by  persevering  examination  of  every  patient  jHis^ible  * 
has  ne\er  had  venereal  disease  but  who  offers  functional  disorder* 
n-iisons  for  urethroscopy.     In   this  way  ihc  art  of  iirethroM^y 
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llugous  to  that  of  ophthalmoscopy,  prostoscopy.  rhinoscopy  and  the 
t,  in  all  of  which  the  normal  standard  is  learned  only  by  examining 
mcrous  patients.  In  the  same  class  also  is  found  digital  examination 
the  prostate  to  distinguish  the  normal  from  the  diseased  and  to 
quire  diagnostic  and  therapeutic  skill. 

PfttholoKic  CUmcal  Features  of  Urethroscopy. 

Tirieties. — As  elsewhere  in  this  work  the  classification  into  gono- 
lecfll  and  nongonococcal  forms  will  be  observed.  The  type  taken  for 
uidard  and  comparison  is  the  gonococcal.  The  other  lesions  are 
limily  important  although  relatively  unc<unmon. 

Gonococcal  Lesions  in  Urethroscopy. 

G«nei&l  Considerations. — Each  of  the  features  mentioned  and  dls- 
ssetl  tinder  normal  urethroscopy  should  be  taken  up.  Convenience 
ggpsts  the  same  order  as  that  already  shown:  thickness,  attachment, 
lor,  vessels,  elasticit.\',  cr\'pts,  glands,  laxity,  folds  and  gloss. 
Titc/7«OT.^ According  to  degree  and  age  of  the  inflammation  the 
liaity  of  the  mucosa  changes  from  a  relatively  soft  edema  and  infil- 
ItktD  of  the  subacute  stage  to  a  dense  replacement  of  the  mucosa  in 
id  infiltration  and  stricture.  Both  are  accompanied  by  glandular 
Uiges  of  the  common  tj^pes — -namely,  those  without  occlusion  of 
cts  and  retention  of  secretion  and  those  with  both  phenomena  as 
er  discussed  under  the  heading  of  glands. 

AtitKkmeni.—Viltere  thickness  has  been  increased  and  the  mucosa 
I  lost  all  apparent  freedom  of  motion  on  the  undertjing  tissue  the 
acbmeut  maj'  be  regarded  as  close.  There  is  no  change  in  the 
Uinal  or  lateral  picture  of  the  mucosa  in  response  to  fluid,  as  it  runs 
B  the  canal  or  as  the  membrane  recedes  from  the  instrument  as  it 
withdrawn. 

■oloT. — The  fine  fibrillation  of  capillaries  of  the  normal  mucosa 
nges  to  hyjjeremia — passive  or  active.  Passive  turgescence  is  seen 
»ily  caudad  to  an  obstruction  and  in  the  urethra  it  is  comjnon  in 
tciation  with  stricture  and  is  comprised  chiefly  of  venous  engorge- 
tt.  Active  hyperemia  is  seen  cephalad  to  stricture  where  the  more 
Ve  inflammation  is  still  existent,  and  it  consists  chiefly  in  arterial 
llaries.  Around  granulations,  glands  and  other  chronic  changes 
■  process  is  often  present.  Pallor  indicates  obliteration  of  vessels 
lellular  proliferation  such  as  embodies  a  stricture. 
B»CM/«n(y.— Changes  in  the  blo<Hlves.sels  account  for  those  in  color 
are  therefore  hand  in  hand  with  all  the  foregoing  factors.  Passive 
Bremia  shows  obstruction  which  is  c-epha:lad  to  it,  while  active 
Bscence,  on  the  other  hand,  is  foimd  where  inflammation  is  going  on 
liat  it  appears  with  glandular  disease  and  cephalad  to  infiltrations 
strictiu¥  and  in  zones  of  granulation.  Caution  CMmceming  the 
sure  of  tube  or  fluid  in  producing  such  appearance  must  ever  be  in 
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mind  and  vessel  ctiaiigps  should  be  patiently  traced  to  tlicir  au 
diagnosis.  Absence  of  bloodvessels  is  always  seen  where  sow  ti 
as  in  fibrous  tissue,  has  obliterated  them. 

Elasticity. — Infiltration  of  the  mucosa  with  small  round  eelb  ( 
acute  infiammation  later  changes  to  connective-tissue  ceil*  a 
chronic  processes,  and  thus  are  re3pecti\'ely  constituted  the  soh 
tration  or  edema  and  the  hard  in^ltration  or  stricture.  All  A 
from  the  soft  lesions  of  subacute  urethritis  to  the  moderately  fini 
fixed  stricture  and  the  verj'  dense  scar  with  changes  in  the  ^anl 
vessels  are  seen.  All  are  recognized  by  the  sluggish  collapse  o 
urethra,  the  reduced  or  absent  folds,  altered  apex  of  coiw.  pal 
rather  nonvascular  walls,  enlarged  cr,vpts  and  failure  to  n-spoiid  n 
to  dilatation.  The  more  artive  lesions  are  cephalad  to  tlw  M 
inelasticity. 

Crypts,  Glands  and  Lanina. — As  these  details  «rc  all  dil 
developments  of  gland  they  have  much  the  same  processes  in  kin 
degree.  The  lacunte  of  Miirgagni  are  the  largest  and  the  mo<it  dist 
glandular.  Oberlaender'  regards  chronic  urethritis  as  of  two  I 
soft  infiltration  and  hard  infiltration,  and  further  subdi\~ides  the  ( 
of  glandular  changes  into  two :  Degree  I  is  follictditis  without  ivte 
in  which  the  ducts  are  patent  and  the  secretion  discharged,  and  T 
II  is  folliculitis  with  retention  in  which  the  ducts  are  ocel(id«d  u 
secretion  retained.  In  early  hard  infiltration  and  glandular  d 
without  retention  the  glands  are  discrete  or  grouped,  enlarfa 
inflamed,  but  the  inflammation  is  relatively  slight  and  not  a 
the  ducts,  otherwise  the\-  would  l»e  occluded.  The  secrrtion  froi 
glands  causes  the  moisture  and  the  shreds.  If  the  gland&  are  oa 
and  their  secretion  retained  the  hard  infiltration  is  around  the  \ 
the  secTetion  cannot  escape  biit  goes  on  to  form  cysts,  sppeaii 
beadlets  along  the  mucosa.  Atrophy  of  the  gland  comnKntly  ft 
and  the  whole  process  is  dry. 

In  more  advanee<l  hanl  infiltration  and  glandular  duea.v,  ir 
retention  the  grouping,  enlargement,  inflammation  and  inhltnti 
all  more  marked  but  the  ducts  are  still  patent,  re<l  and  ixmspti 
Moisture  and  <lischarge  are  still  present  but  thicker.  In  glaj 
disease  with  retention  the  infiltration  is  still  further  advance 
obvious.  The  ducts  are  densely  closed,  the  glands  atrophied  aiui 
ratiier  than  cysts  represent  their  positions.  There  is  no  .secivtia 
iJierefo'*  no  discharge. 

iMxit}/  and  Folds. — Changes  in  these  details  follow  those  at  thu 
and  elasticity  and  are  virtually  manifestations  of  both.  Both  de 
as  cellular  substitutions  supervene.  In  fact,  it  is  the  alteratioa 
laxity  and  the  folds  which  designates  those  in  the  thickncs 
elasticity. 

ft/w»j».— The  normal  luster  is  pronounced  from  the  smoothness 
epithelium ,  the  moisture  and  the  vascularity  of  the  membrane.   El 
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tion,  granulation  and  ulceration  show  a  loss  of  gloss  through  var>'ing 
d^T«s  of  destruction  of  the  epithelium,  and  each  has  its  characteristic 
taw  base  in  ascending  order  aa  stated.  Hj-pertrophy  and  cellular  sub- 
stitution in  stricture  deprive  the  surface  of  luster  through  absence  of 
bloodvessels,  trophic  changes  and  alteration  in  color  from  a  yellow 
red  to  8  patchy-white.  Some  of  these  surfaces  look  granular  and 
roughened. 

In  a  previous  study  the  author'  has  reviewed  the  causes  of  chronic 
UKtiiritis  from  their  anatomical  basis  in  the  following  terms: 

"The  causes  are  anatomic,  physiologic  and  pathologic.  The 
anatomic  causes  are  inherent  in  the  fact  that  the  various  portions  of  the 
urethra  more  or  less  tend  to  invite  infections  of  the  gonorrheal  type 
»mi  its  corollaries.  For  example,  we  know  that  the  prostatic  urethra 
is  normally  the  widest  part  of  the  urethra  in  diameter  and  is  bounded 
behind  by  the  sphincter  and  in  front  by  the  verumontanum.  In  this 
pouchJike  cavity,  therefore,  the  gonorrheal  pus  may  lurk,  and  there 
set  up  those  changes  in  the  mucous  membrane  that  are  seen  everj^vhere 
in  other  mucous  membranes  as  the  signs  of  persistent  inflammation. 
"Passing  forward  to  the  verumontanum  and  the  right  and  left 
prostatic  sinuses  on  each  side  of  it,  we  again  find  a  complex  anatomic 
wangement,  in  which  the  inflammation  may  very  easily  reside  and 
from  which  it  is  not  easy  to  drive  it.  The  posterior  extremities  of  the 
prostatic  sinuses,  called  the  prostatic  fossettes,  may  be  so  shallow  that 
they  are  difficult  to  recognize,  as  offset  from  the  floor  of  the  urethra  on 
Hther  side  of  the  crest;  or  they  may  be  so  deep  as  to  be  difficult  to 
iltumiDate  and  inspect  with  the  urethroscope.  This  form  of  prostatic 
sinus  usually  has  its  floor  thrown  into  folds,  which  only  complicate  the 
difficulty. 

"Where  the  verumontanum  rests  against  the  lateral  prostatic  lobes, 
t^e  douses  are  long,  narrow  and  relatively  deep,  and  invite  the  forma- 
tion of  granulations  therein,  with  or  without  papillomata. 

"The  fact  that  in  these  special  parts  of  the  urethral  tract  the  walls 
*J*  in  apposition,  much  more  closely  indeed  than  are  the  walls  of  the 
J*rethra  itself  as  a  whole,  tends  to  invite  and  augment  those  changes 
**»  the  mucous  membrane  which  the  disease  produces  only  too  actively, 
*^'en  where  there  ia  no  such  close  contact.  If  one  may  draw  an  analogy 
^^  this  condition,  it  would  be  the  persistence  with  which  the  victims  of 
**2eiiia  suffer  from  eczema  intertrigo  wherever  the  skin  makes  an  angle, 
**  folded  upon  itself,  and  remains  more  or  less  in  contact,  as  behind 
■«e  ears  and  in  the  cavities  of  the  armpits,  elbows,  groins,  buttocks, 
■'lees  and  interdi^tal  spaces. 

'The  great  frequency  of  prostatic  ducts  along  these  walls  Invites 
*«e  penetration  of  infection  there'm  by  the  imprisoned  pus.    The  roof 


~J  the  urethra  in  the  prostatic  region  frequently  possesses  a  number 
*"  folds,  from  which  proceed  the  fact  that  cyst; 


, proceed  the  fact  that  cysts  of  the  roof  are  so 

*wnm. 
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'The  membranous  urethra  b  a  lillle  less  apt  to  be  invi 

inite  anatomic  grounds.    The  bulb,  however,  which  Ls  the 
portant  part  of  the  urethra,  is  far  othemnse  in  its  anatomic  i 
It  may  be  a  slight  or  an  extensive  pouching  of  tlie  ordinar>' 
In  the  former  case,  lesions  of  its  floor  seem  to  be  relatively  in 
In  the  latter,  however,  one  not  uncommonly  finds  an  interesting  rti 
of  conditions.    The  circular  fibers  of  the  urethra  about  the  bul 
sometimes  seen  to  throw  the  floor  of  the  bulb  into  traniiverse 
precisely  like  a  miniature  of  the  bladder.    The  mucuus  membran 
whole  may  be  rough,  shaggy',  or  the  mucous  crypts  may  be  inf« 
llcers  and  strictures,  strictly  as  such,  are  sometimes  seen  at  this 

"Id  the  anterior  urethra,  the  normal  arrangement  is  the 
numerous  mucous  follicles  along  the  dorsum,  any  one  or  fvvr  of 
may  become  involved  and  go  on  indefinitely  to  chronic  su] 

"Most  anatombts  assert  that  the  anterior  urMhm 
large  mucous  (T>'i»t3,  whose  mouths  arc  visible  to  the  uaked  ejT 
adult.  It  would  be  interesting  to  make  a  study  of  tliis  fact,  ' 
have  recently  uretliroscoped  one  adult  who  never  had  bad 
disease,  whose  urethra  showed  at  no  point  an  enUr^ied  roucxMU  fc 
excepting  the  lacuna  magna.  He  was  subjected  to  this  examiiati 
for  its  moral  etTect  upon  his  neurasthenia,  which  had  a 
It  is  a  well-known  fact,  however,  that  mucous  crj'pts  are  not  ooly  i 
simple,  but  also  of  complex  types,  so  that  they  do  not  only  cimiititirf 
little  cuplike  depressions,  but  may  pass  along  under  the  miicuua  m 
brane,  so  as  to  form  more  or  less  angiilated  cavities.  In  such  ctv 
83  these  crj'pts  then  form,  the  gonocot^tms  may  abide  for  life  and  dd 
all  human  skill  in  eradicating  it. 

"Last  and  not  least  is  the  anatoitiiir  fact  that  the  urethra  at 
closed,  collapsed  tube  with  walls  in  apposition,  which  only  tends  i 
imprison  discharge  somewhat  and  grant  the  gonococcus  sttO  ma 
opportunity  to  penetrate. 

"The  phj-siologic  causes  of  the  chronicity  and  persLHtwicj*  of  gone 
rhea  embrace  the  two  features  of  the  normal  aitivitics  of  the  wit 
glands  throughout  the  uretlira.  and  the  normal  sextwl  acti\'it>'  of  i 
various  organs  comprising  the  general  external  genitals.  Thus  it 
that  irritation  and  h>'persensitiveness  which  accompany  dtnO 
involvement  in  a  more  or  less  degree  tend  to  stimulate  the 
activities.  This  disturbance,  in  turn,  inclines  to  invite  (lenetntifl 
and  prolongation  of  the  trouble. 

"The  pathologic  rauses  rest  jmrticularly  in  the  nature  of  the 
coccus  and  those  germs  which  frequently  accompany  the  gonocotfl 
and  penetrate  into  the  deeper  regions  of  any  portion  of  the  body  surfl 
attacke<l.  Therefore,  when  the  anatomic  ami  physiologic  i-undttK 
have  played  their  part,  we  find  the  disease  has  penetrated  into  ' 
mucous  follicles,  the  prostatic  ducts,  the  seminal  ducts,  and  tlie  outi 
of  Cowper'.s  glands  (to  say  nothing  of  the  seniuml  vesicles,  vasa  dd 
eittia,  testes,  etc.),  from  which  it  is  extremely  diffinilt  to  eradk»l 

"The  patliologj'  of  chronic  mucous  membrane  inflammation  ia 
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known  and  dillers  in  no  degree  or  detail  in  the  male  iiretKra  from  the 
palhologj"  of  every  other  mucous  membrane,  io  male  or  female,  in  child 
w  sdult,  namely,  thickening  of  the  mucous  membrane  as  a  whole, 
Kdegeneration,  involvement  and  obliteration  of  the  mucous  crypts, 
i  granulation  tissue,  in  spots  or  more  or  less  disseminated. 
%  folds  occur,  these  granulations  go  on  to  the  formation  of  warts, 
wil(li  act  as  foreign  bodies  and  produce  a  chronic  discharge,  germ- 
iifariiig  or  not,  as  each  case  develops,  and  not  infrequently  to  the  causa- 
tion of  sjinptoms  of  stricture." 


Special  Features  *)F  the  Pathologic  ITrethral  Segments. 

Complete  Urethroscopy. — As  noted  under  this  subject  in  the  normal 

urethra  the  work  must  be  begun  within  the  bladder  and  terminate  at 

•lie  meatus.    I'nder  the  subject  of  indications  it  is  sliown  that  every 

dironic  urethritis  should  receive  a  urethroscopy,  because  lesions  may 

exist  at  any  point  and  demand  treatment,  although  they  may  give  no 

focal  symptoms  of  importance.    Lesions  of  the  mucosa  are  known  to 

"Pcur  notwithstanding  negative  results  of  a  physical  examination,  with 

ifethral  instruments,  rectal  touch  and  laboratory  examination.    The 

irethroscope  is  the  one  instrument  which  will  reveal  exact  conditions, 

wid  it  should  be  used  as  faithfully  as  other  modern  electricall.\'  illumi- 

iHted  diagnostic  instruments,  such  as  the  ophthalmoscope,  iarjngo- 

wope.  rhiiioscope,  auroseope  and  the  like.    The  rule  is  therefore  safe 

'hat  a  urethroscopy  should  be  done  even  when  the  prostate  gland  as 

*  secreting  organ  seems  normal  and  when  a  multiple-glass  test,  such 

^s  the  se\'en-glass  test  of  the  author,  gives  no  positive  findbgs.    Even 

'  ^definite    subjective    symptoms    will    proceed    from    a    damaged 

'Mucosa. 

In  short,  a' competent  and  complete  urethroscopy  is  the  final  step 
■In  diagnosis  in  all  cases  of  chronic  urethral  lesions.  It  is  already  well 
[**iown  that  acute  urethritis  contra  indicates  it,  likewise  acute  exacer- 
tions  of  complications. 
Vesical  Heck.  —  Urethrascopic  Picture. — This  transitional  point 
'between  the  bladder  and  the  urethra  is  an  index  of  the  condition  of  the 
Wadder  itself.  The  same  general  signs  of  chronic  inflammation  are 
'*eeii  in  its  mucosa  as  in  other  mucoste  and  the  discovery  of  such  by  the 
^*»^throseope  indicates  a  cystoscopy. 

I'nder  cystocopy  are  shown  all  the  clinical,  diagnostic  and  therapeutic 
•lata  so  that  these  need  not  be  repeated  here. 

Posterior  Urethra.- — Common  Lesions. — Withbi  the  prostatic  urethra 
the  following  signs  of  chronic  inflammation  are  seen  and  will  be  dis- 
cussed hi  the  order  given:  soft  infiltrations,  bullous  edema,  infected 
glands,  gaping  ducts,  thick  discharge  from  crj-pts  and  prostatic  ducts, 
granulations,  polj-poid  masses,  exfoliations,  ulcers,  deformities  and 
stricture. 


FiQ.  1S4  Fru.  1&& 

FiOB.  154-IGl. — Uretliruaropio  fidda  of  tba  nuls  urethni.     (Wialt»X'tMRititU-'i 
Fio.  1S4. — Middle  iHtrtot  the  peodulaiuDorruiJ  urelhra  with ■tn>iiiJ>  iniiliii"!  U. -J- 
vsesels  and  domire  of  tho  lumeD  itt  the  oeuter.    Xonii>]  giaat  of  i-jri'1i<  ' 

Fia.  156. — Butb  of  ttw  urethra  duriii<  recent  inHamniMion:  >'  ' 
■moll  foldi  there  appear  groia  iwcUinsi  or  edema,  abeeuiw  ol  UdimI  t ' 
cpilholiuni  around  the  central  lumen  which  it  pftleat. 


Flo.  160  F.«.  iiJ 

Via.   ir>U.— Middle  at  tlie  iieuilulniu  uretlim.    On  the  nurfoM  of  the  mw 
BToee  Inflanimalory  vhanoeB  are  nut  vidUe:  bloudvoBFlii  an  apparaDi  and  ^am 
Dormal  but  oa  wilbdrawing  the  tubn  a  amaU  drop  of  pui  !■  expntmd  tnttn  tW  ' 
CBvlty  of  a  nypt  ul  Murgnuni.    At  tlie  top  uf  the  fitura  ia  a  patent  but  pua-baa  ■ 
The  rentnd   lumen  is  clowd   by  umall  lobulei  wnipirhal    a*  in   Ftg.   ISfc  aatp 
InfUtration, 

Via.  IA7. — Snft  iuRllralion  in  the  piieterior  iHirtioii  of  tito  peixluloua  oivtkn. 
■Upoulent  munwa  and  irrecuinr  iwellini;  bluudvcBelB  are  Inipwfantty  vialbia 
alUicd.    In  the  upper  part  of  the  field  i>  a  cyil  i>f  a  urethral  fidlirle. 


Flo.  16S  F:a.  169 

Fio.  1S8. — Middle  pfirt  of  Ihe  pendulous  urethra  healed  after  prolonged  roechaiiical 
trvaUncnt.  As  fiuat  remiuuit  of  the  cured  gonococciU  infectiou  on  the  right  ii  wea  a 
white  area  (sort  scar  □[  Oberiaeoder)  and  a  definile  decKaae  in  folds.  The  central  lumen 
mnaiats  of  a  slit  with  four  large  folds  iGodins  into  it.  A  crypt  of  Moriiagiu  is  patent  in 
tbe  upper  part  of  the  field.     Bloodvessels  and  gloss  are  less  distinct  than  normal. 

Flo.  159.— Bulb  of  the  urethra  in  a  dense  stricture.    A  dirty  gray  discoloration  of  the 
B  merobraDe  with  only  few  bloodvessels  and  no  gloss  is  apparent.    The  lumen  is 
w  slit  with  deep  large  furrows  leading  into  it. 


Fin.  160. — -Middle  o(  the  pendulous  urethra.  A  very  dense  stricture  holds  the  lumen 
ol  the  canal  open  as  a  rigid  tube  with  a  tunnel-liko  chink.  As  Che  result  of  progressive 
ililawiiun  new  bloodveeseU  are  aeon  in  the  proeoss  of  formation.  Above  on  the  left  is  a 
Ptieot  crypt  of  Morgagnj.    Normal  gfoss  of  the  epithelium  is  replaced  by  pallor  of  the 


Kin.  1SS. — Nomiol  rolliciilus,  thowing 
the  uuido,  the  cjanilittDry  ilupts.  Ihc  ili^ 
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S*:tft  Infiltrations. — Chiefly  along  the  roof,  less  at  the  sides  and  rarely 
on  tine  floor  of  the  posterior  urethra,  are  seen  grape-like  swelhngs,  often 
o^lleJ  bullous  edema.  They  are  large  or  small,  few  or  many,  scattered 
and  discrete,  grouped  and  confluent,  usually  nonvascular  and  pale, 
oocrasionally  vascular  and  red,  soft,  easily  hemorrhagic  and  disappear 


.— Cyatic   chftii«e»   iu   the   vem 

Fiu.  17Q.— A 
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^'to.  171.— A  dei-[.  scrtr  and  laree 
■*•  <.1m  right  Bukiui  lulpriJib  and  diat. 
^''    *-fao  coUioulua.      (Buprgt-r.l 


Fhi.  172.— Kloor  of  Ihe  Bphinrlflr  in 
o-ciilled  lateral  lobo  lijpertrophy  ([iros- 
atic  adenoma).      (Buerger.) 


•  j^**lD,  173. — lateral  lobe  hypertropliy  in 
^^^'  supnuuoDtane  region  i-icwed  with  the 
^*''™^»J>-urethi«iTOI>e.      (BiierEer.) 


^**    pricking  with  knife  or  other  instrument.    They  do  not  seem  to  be 
'Allowed  by  important  sequels  and  may  be  regarded  as  a  low-grade 
^'Icana  expressive  of  chronic  inflammation.    They  are  probably  lesions 
^'"'^^tly  benefited  by  the  pressure  of  sounda  and  dUators. 

^ffitment.—isih  infiltrations  often  terminate  under  gi>od  manage- 
^'^^nt  and  treatment  without  urethroscopic  niethwls  other  than  that 


652  URETHROSCOPY 

for  final  diagnosis.  The  inflammatory  character  of  the  focus  indicates 
sedation  rather  than  stimulation,  hence  urethroscopic  activity  is  not 
advisable.  Dilatation  with  any  instrument  should  be  carefully  unde^ 
taken  and  flexible  sounds  are  preferred.  No  reaction  should  foDot 
such  steps.  If  indolent  granulations  and  inflammation  characterize  the 
annexa  of  the  infiltration  they  may  be  regirded  as  more  or  less  the 
cause  of  it  and  must  be  cured  before  the  infiltration  will  be  relieved. 
Cure  is  fully  discussed  in  the  clinical  sections. 

Bullous  Edema, — The  urethroscope  is  not  a  satisfactory'  instrument 
for  treating  bullous  edema  because  it  is  too  irritable  and  inflammator)', 
so  that  much  the  same  principles  apply  as  for  soft  infiltration.  The 
cause  of  the  edema  should  be  sought  and  treated  in  order  to  benefit 
the  edema.  Puncture  of  the  cystlike  masses  and  stripping  them  with 
the  weak  Oudin  current  or  with  mild  chemical  caustics  have  littk 
merit,  as  in  most  cases  the  lesions  are  repeated  in  a  higher  degree. 
Underlying  profound  inflammation  as  seen  in  prostatitis  and  tulw^ 
culosis  must  be  controlled  in  order  to  influence  the  bullae.  This  lesion 
is,  therefore,  rather  a  symptom  than  a  distinct  entity.  Gentle  dilata- 
tion with  sounds  or  expanding  dilators  will  often  help,  combined  with 
relief  of  the  imderlying  cause.  Cure  is  fully  detailed  in  the  dinid 
sections. 

Chronic  Infected  Glands  and-  Gaping  Diicts. — The  glands  are  the 
mucous  follicles  scattered  over  the  roof  of  the  prostatic  urethra  and 
may  be  scattered  and  few  or  grouped  and  numerous.  Dependent  on 
the  activity  of  the  process  they  may  be  red  points  with  a  zone  of  redness, 
or  open  pockets  filled  with  or  discharging  globules  of  mucopus  and  have 
definite  depth.  They  may  project  above  the  surface  similar  to  acne 
pimples.  As  elsewhere  in  the  canal  such  glands  are  simple  or  com- 
pound and  become  of  great  importance  in  maintaining  infection. 
While  present  in  the  prostatic  urethra  they  are  much  less  numerous 
than  in  the  anterior  urethra,  where  they  are  a  very  common  lesion. 

The  gaping  ducts  are  open  mouths  of  ducts  and  chiefly  those  of  the 
prostatic  acini.  All  degrees  of  visibility  are  seen  from  just  apparent 
to  8  to  10  F  in  diameter.  Where  abscess  of  an  acinus  has  occurred  a 
wide-open  cavity  may  appear.  The  largest  ducts  are  in  the  prostatic 
sinuses.  The  edges  are  smooth  or  ragged,  pale  or  red;  the  contents  arc 
fluid  or  form  pus,  all  according  to  the  activity  of  the  process.  1*^ 
depth  as  a  rule  is  not  great  but  definitely  more  than  that  of  mucous 
follicles.  These  are  permanent  lesions  and  do  not  recover  except  by 
operative  obliteration. 

Treatment, — The  indication  is  to  eradicate  the  pocket  and  smns 
formed  by  the  gland  and  its  duct.  For  this  purpose  the  urethroscope 
is  extremely  valuable  in  the  anterior  and  ihe  posterior  urethflc  bj 
means  of  applications,  incisions  and  cauterizations. 

In  general,  applications  are  of  little  value  except  after  the  other  two 
methods  have  been  applied,  because  the  caustics  strong  enough  to 
destroy  the  focus  flood  the  mucosa  of  the  annexa  more  than  they 
penetrate  the  duct  of  the  gland.    This  leads  to  unnecessary  damap- 
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The  incision  tpchnic  requires  exposure  of  the  gland  in  the  fenestmm 
of  the  urethroscope  followed  by  local  anesthesia  with  cocain  or  its 
derivatives  and  by  hemnstasis  Vith  adrenalin  or  a  chemical  styptic. 
Rather  free  stabbinf;  or  incision  of  the  duct  and  gland  to  lay  them 
open  from  tJie  lx>ttom  is  then  done.  Blood  and  pus  are  swabbed  away 
and  the  wound  cauterized  with  a  chemical  caustic,  electrocautery  or 
the  high -frequency'  current  of  Oudin.  The  last  two  are  much  preferred 
Itecause  controlled  in  placing  the  points  while  cold  and  then  in  turning 
on  tlie  current  limited  by  the  rheostat  in  its  activity  to  meet  the 
rcfiuirement  of  the  disease. 

The  direct  cauterization  without  cutting  is  best  performed  by  the 
current  of  Oudin,  whose  strength  is  made  coagulating  for  the  severe 
caaes  and  desiccating  for  the  milder  cases  and  never  incinerating  for  any 
case.  The  soap  test  described  on  page  501  should  be  employed  as  the 
measure  of  current.  The  electric  wire  with  Ws  tip  projecting  a  little 
beyond  the  insulation  is  applied  to  the  duct  and  if  possible  penetrates 
it,  and  then  the  current  is  turne<l  on  and  off  for  brief  intervals  several 
times  until  mild  coagulation  is  seen.  If  well  done  a  superficial  scar 
IS  produced,  invisible  as  soon  as  the  reaction  disappears.  Such  scar 
does  not  involve  the  submucosji  or  deform  the  canal.  In  Skene's  glands 
the  urethroscope  is  usually  unnecessary.  Any  of  the  foregoing  methods 
tnight  be  applied  to  them  but  would  be  more  difficult  than  the  technic 
already  given  for  the  surgical  treatment  of  these  glands  under  compli- 
cations in  the  female. 

In  the  aflertreatment  granulations  and  similar  lesions  located  near 
the  diseased  glands  are  treated,  A  hand  injection  of  any  astringent, 
s*»oh  as  argyrol,  5  to  10  per  cent.,  or  the  I'ltzmann  solution,  will  abate 
■Ti^'  tendency  to  catarrhal  sequels.  The  little  slough  is  usually  cast 
from  five  to  seven  days  and  then  its  base  must  be  touched  with 
**>trate  of  silver,  10  per  cent,  to  25  per  cent.,  without  flooding  the 
■■TUiexa. 

Cure  is  clearly  outlined  in  the  clinical  paragraphs  on  this  subject. 
Thick  Discharge. — Pus  is  seen  on  the  surface  and  in  the  crypts  and 
■■cini.  It  may  be  removed  by  gentle  massage  or  sometimes  with  the 
Pl«tinum  loop  from  the  glands  and  ducts  and  mopped  from  the  surface 
^'ith  swabs.  It  is  often  adherent  and  wipes  or  washes  away  with  real 
difiiculty,  re\'ealing  beneath  exfoliation,  ulceration,  diseased  glands 
»nd  granulations.  It  contains  organi.sms,  epithelial  cells  and  detritus. 
"Ut  is  sometimes  sterile  to  smear  and  culture;  it  may  l»e  regarded  as  a 
temporary  lesion  and  disappears  when  its  source  is  removed, 

Treatmrvt. —The  two  origins  of  thick  discharge  must  be  respected, 
*'nich  are  endourethral,  proceeding  from  the  glands,  and  exourethral, 
"^^'eloping  in  the  prostate  and  the  glands  of  Cowper.  The  latter  has 
*P*cial  treatment  not  concerned  with  urethroscopy,  which  has  been 
''^tailed  under  gonococcal  lesions  of  the  prostate  and  glands  of  Cowper 
pn  Page  113.  The  urethroscope  will  locate  the  endourethral  cases 
**  lesions  .such  as  diseasecl  glands,  stricture,  granulations,  ulcers  and 
"ooplasms  and  until  such  foci  are  relieved  much  of  the  discharge  will 
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continue.  In  the  aftei  treatment,  however,  of  the  foci  urethroscopv 
with  special  applications  will  decrease  and  finally  will  relieve  tie 
exudate.    Cure  is  fully  noted  in  the 'clinical  sections  of  this  book. 

Gramdntions, — When  the  chronic  disease  has  broken  the  surface  of 
the  mucosa  h^-pertrophy  of  the  granulations  in  the  healing  process  may 
occur.  Ordinary  exuberant  granulations  are  common;  if  excessi^'e 
a  granuloma  occurs  and  if  still  further  developed  a  polypoid  tendency 
or  a  polypus  is  seen.  All  are  therefore  a  development  of  the  healing 
process  in  granulations.  They  are  apt  to  appear  in  the  folds  of  the 
mucosa,  and  in  this  respect  resemble  eczema  in  its  predilection  for  the 
folds  and  angles  of  the  skin.  They  therefore  are  chiefly  in  the  prostatic 
sinuses,  around  the  base  of  the  colliculus  where  it  presses  into  the  roof 
of  the  canal.  They  appear  as  rough  or  fine  outgrowths  or  very  uneven 
projections  of  the  surface  or  even  sessile  polypoid  masses.  Being 
highly  vascular  they  bleed  easily  and  obstinately.  The  minor  degrees 
are  temporary  lesions  and  easily  cured  with  treatment,  but  the  major 
degrees  are  much  more  severe  and  may  lead  to  stricture. 

Treatment. — The  urethroscope  reaches  these  lesions  better  than  any 
other  method.  Applications  are  made  as  on  similar  conditions  on  the 
surface  of  the  body.  There  must  be  superficial  reduction  in  most  cases 
and  occasionally  relatively  deep  destruction,  but  always  with  caution. 
The  curette  is  good  if  it  may  be  readily  and  exactly  applied,  but  in  the 
author's  opinion  several  applications  of  the  weak  current  of  Oudin  in 
the  desiccating  strength  are  the  best  treatment  and  may  be  repeated 
every  five  to  seven  or  ten  days  as  needed.  Around  such  granulations 
are  nearly  always  found  unhealthy  glands  which  must  be  treated  in 
the  manner  already  noted,  after  the  granulations  have  been  removed. 
Cure  is  described  in  the  clinical  sections  of  this  volume. 

Polypoid  Masses. — These  are  the  later  stages  of  granuloma  and  are 
sometimes  wrongly  called  papillomata.  True  papilloma  of  the  urethn 
is  a  very  rare  occurrence  but  pol>T)i  are  very  common  and  have  their 
origin  in  unhealthy  granulations.  They  are  usually  sessile,  much  less 
commonly  pedunculated  and  apt  to  appear  on  or  about  the  colliculus, 
often  caudad  but  less  frequently  cephalad  to  it.  They  may  be  as  hutl? 
or  larger  than  the  colliculus  and  difficult  to  distinguish  from  it.  Their 
origin  seems  to  be  irritation  from  the  pus  and  mucopus  more  or  less 
retained  in  the  folds  of  the  canal  and  stimulating  exfoliations  to  such 
outgrowths.  Such  pus  is  commonly  not  sterile  although  it  may  not 
contain  the  gonococcus.  The  lesions  are  permanent  unless  relieved  by 
treatment. 

Treatment. — Again  the  urethroscope  is  the  most  certain  and  ready 
means  of  treatment.    Liquid  caustics  are  almost  useless  because  they 
reach  healthy  tissue  near  the  growths  and  do  harm.    Many  of  the 
polypi  may  be  removed  with  snare  or  scissors,  but  the  afterbleedingis 
a  disadvantage.    In  the  author's  experience  the  high-frequency  current 
of  Oudin  to  the  coagulating  degree,  as  shown  by  the  soap  test  describei 
on  page  501,  is  the  most  exact  and  satisfactory  means.    One  or  a 
few  applications  about  one  week  apart  are  commonly  enough.   The 
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irect  d'Arsonval  current  is  favored  by  some  authorities  and  applied 
a  strength  of  150  to  300  miUiamperes.  Any  unhealthy  glands  or 
Qucosa  around  the  base  must  be  treated  after  the  growth  is  removed 
ind  the  wound  healed.  Cure  may  be  dismissed  with  the  clinical  details 
[)reviousIy  given. 

Exfoliations, — Denuded  spots,  patches  and  zones  due  to  the  activity 
Df  the  acute  process  and  continued  by  the  chronic  disease  are  shown  by 
the  absence  of  luster,  roughness  of  base  and  overhanging  edges.  Such 
sdges  are  often  free  and  wave  in  the  irrigating  fluid,  llceration  is  a 
Ater  stage.  Exfoliations  are  usually  temporary  and  heal  under  proper 
tieatment,  but  they  often  go  on  to  ulceration. 

Treatment. — The  loss  of  superficial  epithelia  is  the  early  stage  of  ulcer 
^thout  infection  and  is  readily  seen  with  the  urethroscope.  Mild 
ipplications  on  swabs  of  silver  nitrate,  from  1  per  cent,  to  10  per  cent., 
:incture  of  iodin  and  even  95  per  cent,  alcohol — all  without  flooding — 
lie  readily  curative.  The  aftertreatment  may  require  attention  to 
liseased  glands  which  may  be  in  the  same  portion  of  the  canal.  Cure 
s  discussed  in  the  clinical  sections. 

Ulcers. — Open  sores  are  the  later  progress  of  exfoliation  by  deepening 
Hid  extending  the  process.  Superficial  or  deep  abscesses  rupture  and 
save  excavated  ulcers.  The  picture  is  a  sore  of  various  irritability, 
uperficial  or  deep,  large  or  small,  and  with  edges  undermined  and 
agged  and  base  rough  and  raw.  Pus  may  cling  to  its  surface  or  extrude 
rom  its  cavity.  Bleeding  often  follows  removal  of  the  exudate  with 
wabs,  instruments  or  water.  In  the  termination  the  ulcers  heal,  causing 
arious  deformities  which  twist  the  lumen  out  of  size  and  shape,  but 
1  the  prostatic  urethra  rarely  close  the  canal  because  this  segment  is 
oraially  the  largest  and  supported  by  the  firm  substance  of  the  prostate. 

Treatment. — Open  sores  of  the  mucosa  may  be  irritated  and  extended 
y  passing  the  urethroscope,  and  hence  the  need  of  added  gentleness, 
nesthesia  and  styptics.  According  to  their  condition  the  treatment  is 
xactly  like  that  of  granulations  but  more  energetic.  Liquid  caustics 
lust  be  exactly  applied  and  not  flooded  on  the  mucosa  and  the  slough 
f  such  reductions  may  be  removed  with  the  curette  gently  if  it  is  not 
(led  in  about  a  week.  As  a  rule  it  is  better  not  to  curette  them.  The 
Titer  believes  that  the  most  exact  results  follow  the  use  of  the  current 
f  Oudin  in  the  desiccating  or  coagulating  strengths  every  seven  or  ten 
^ys  according  to  reaction.  Deep  destruction  is  rarely  necessary. 
he  aftertreatment  regards  the  chronic  inflammation  and  the  diseased 
*iids  surrounding  the  ulcer  and  furnishing  other  evidence  of  profound 
ifection.    Cure  is  fullv  detailed  in  the  clinical  sections. 

Deformities. — As  already  indicated,  these  are  the  sequels  of  ulceration 
fid  ruptured  abscess  in  their  healing  processes.  They  likewise  arise 
rom  hard  infiltrations  which  in  the  anterior  urethra  would  lead  to 
losure.  These  deformities  are  really  strictures  in  the  sense  that  they 
re  deep  and  extensive  alterations  in  the  walls  of  the  canal,  depriving 
of  elasticity,  normal  moisture  and  full  lumen,  although  the  lumen 
lelf  is  not  closed. 
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Treatment, — Great  changes  in  the  form,  caliber  or  course  of  the 
urethra  are  hardly  amenable  to  the  urethroscope  beyond  the  important 
detail  of  exact  diagnosis.  Their  repair  belongs  to  plastic  sui^i}'  in 
external  and  internal  urethrotomy.  Most  of  the  cases  are  due  to 
stricture.    Cure  is  outlined  in  the  clinical  paragraphs. 

Strictures. — These  are  hardened,  dry  areas  in  the  mucosa,  which  very 
rarely  extend  to  occlusion  of  the  passage.  Filiform  strictures  are  rarely 
seen  in  the  prostatic  urethra  on  account  of  its  anatomical  size  and 
arrangement.  The  pathogenesis  of  stricture  is  fully  discussed  under 
this  Complication  of  Urethritis  on  page  336  and  the  urethroscopic 
picture  is  described  under  Anterior  Urethra  on  page  641,  where  the 
lesion  is  more  typical. 

Treatment. — ^As  already  elucidated,  the  urethroscopic  diagnosis  reveds 
the  condition,  position,  type  and  lumen  of  the  infiltration.  It  iswel 
to  decongest  deeply  the  entire  area  with  adrenalin  and  cocain  or  its 
derivatives.  The  lumen  is  in  this  manner  displayed  by  removing 
the  edema  of  inflammation  and  especially  that  of  faulty  attempts  it 
instrumentation.  The  filiform  whalebone  guide  may  then  be  passed 
under  the  eye  and  then  dilating  sounds  employed,  by  choice  the 
author's  irrigating  type  of  instrument,  because  the  bladder  may  be 
filled  with  fluid  which  flushes  the  urethra  from  end  to  end.  If  urethro- 
tomy is  selected  the  urethroscope  may  show  the  best  part  of  the  canal 
for  the  division  of  the  infiltration  w^hose  greatest  density  may  belt 
any  point  and  usually  farthest  from  the  position  of  the  lumen— doiaJ, 
lateral  or  ventral.  In  the  aftertreatment  the  granulations  and  chronic 
lu'ethritis  proximal  to  the  stricture  must  be  relieved.  They  have  been 
described  in  the  paragraphs  on  stricture  of  Chapter  VI  on  pages  336 
to  343. 

False  Passage. — The  site,  course,  extent  and  number  of  the  false 
passages  are  determined  by  the  urethroscope,  and  most  important  rf 
all  their  relation  to  the  stricture.  After  this  has  been  proved  the 
urethroscope  is  a  guide  for  the  operative  treatment  of  the  stricture 
itself  and  then  of  the  false  passage.  Cure  of  both  stricture  and  false 
passage  is  fully  noted  in  the  clinical  section  in  Chapter  VII. 

Recapitulation. — ^The  lesions  of  the  prostatic  urethra  are  usually  the 
most  important  for  the  lu'ethroscopist.  According  to  the  location  and 
penetration  of  the  process  the  lesions  of  the  prostatic  urethra  seen  u 
the  urethroscope  may  be  siunmed  up  as  follows:  The  whole  cavity  it 
any  point  of  the  surface  may  show  active  or  passive  hyperemia  tf 
pallor,  thickening,  but  rarely  extending  to  occluding  strictiire,  exfofia-  ' 
tion,  ulceration  and  edema.  Copious  exudate  may  bathe  its  walk  as 
fluid,  semifluid  or  formed  pus. 

The  glands  are  enlarged,  prominent  and  discharging,  or  enlarged, 
occluded,  cystic  or  atrophied.  Their  ducts  are  represented  by  puckewd 
cicatricial  spots. 

The  colliculus  may  be  reddened  or  pale,  hj'pertrophied  or  atroplued, 
hemorrhagic  or  nearly  dry,  rough  or  smooth,  edematous  and  covered 
with  granulations  or  polypoid  growths. 
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The  utriciUus  may  be  enlarged  and  deformeti  aiici  filled  with  adiierent 
eradate. 
The  prostatic  duets  and  ejaeiilatory  ducts  ma\-  show  a  large  \iiriety 
'  ttaDges  about  their  lips,  sucli  as  eversion,  inversion,  elosure,  patency 
filtered  Becretion.    The  ejaciUatory  duets  correspond  in  their  con- 
with  that  of  the  utriculus  and  colliculua,  as  a  rule. 
Hunbranoiis   Urethra. — Chief  Lesions. — The   urethroscopic   picture 
changes  from  the  ^pneral  complex  anatomy  of  the  posterior  urethra 
Id  the  more  simple  contents  of  the  anterior  urethra.    The  glands  are 
few  and  n<tt  important.    The  processes  are  the  same  in  kind  as  in  other 
mumiis  glands,  hut  less  important  because  so  few  and  scattered.    Infil- 
tration of  the  mucosa  is  the  most  importatit  and  follows  the  kind  and 
(iegTce  seen  in  the  anterior  urethra  and  especially  in  the  bulb  of  the 
«me  individual.    It  is  for  this  cause  that  stricture  of  the  bulbomem- 
branous  juncture  becomes  bnportant.    The  association  of  the  mem- 
I'rsnou.s  urethra  with  the  pathology-  of  the  bulb  is  the  reason  why  the 
y^m     latter  la  so  difficult  to  outline  in  tlie  urethroscope.    Except  stricture, 
L  J     '''e  lesions  of  the  membranous  urethra  are  not   severe  and  under 

M     appropriate  treatment  are  often  not  permanent. 

^m       Anterior  Urethra. — Common  I^siaiis. — All  the  foci  of  disease  are  the 

^1    sarne  us  in  the  prostatic  urethra  excepting  those  of  the  special  ana- 

^P    tomical  features  of  this  portion  of  the  canal,  sucb  as  the  coiliculus  with 

V    't-s   utriculus  and  ej"at-ulator.\'  ducts,  the  prostatic  sinuses  with  their 

P      l""ostatic  ducts  and  the  crista  urethrie.    Conspicuous  in  the  anterior 

}       Urethra  are  affections  of  the  lacunie  of  Morgagni,  glands  of  Littre  and 

^*Tx  and  hard  infiltration.    All  the  former  have  been  thoroughly  dis- 

''n>5se<l  for  the  presterior  urethra  and  the  general  pathologic  features  in 

"r^-throscopywhich  leaves  hard  infiltration  or  stricture forattention  here, 

•f^lrkiure. — The   author's'   claasifieation   of  stricture   according  to 

''•atmeter,  as  tight  from  filiform  to  10  F.,  as  close  from  10  to  20  F., 

**^<^  as  open  from  20  F.  and  larger  is  convenient  but  arbitrary.  It  is  less 

"^  J  ectionable  than  that  of  Oberlaender,'  who  seeks  to  limit  stricture  to 

''*<^*se  changes  in  the  canal  which  refuse  2li  F.  instrument.    The  urethro- 

*^*->pic  picture  of  stricture  much  more  nearly  corresponds  with  the 

"^^>*(Tiption   of  Finger'  and   shows  glandular  di.-iease,   (leriglandular 

^^  tension,  submucous  involvement,  cellular  penetration  and  varying 

J^^s  of  elasticity  and  presence  of  deformity  of  the  canal.    It  may  not 

*'^*'Stmct  the  lumen  greatly  but  it  means  destruction  and  atropby  of 

**^  mucosa  as  a  whole  at  that  point  or  zone  of  the  canal. 

-E^s  shown  under  stenosis  as  a  complication  of  urethritis  on  page  3134. 
^^h  lesions'  may  tK-cur  at  any  point  of  the  canal  in  length  or  cireum- 
'^*'*nce  and  in  depth  or  extension.  The  urethroscopic  picture  always 
'**jjplements  and  proves  the  diagnosis  as  found  bj'  other  instnmients 
*>»<I  methods,  such  as  bougie-a-boule,  steel  or  flexible  sounds,  urethral 
P&Ipation,  rectal  examination  and  the  seven-glass  test  of  the  author, 
Tile  color  is  pale,  bloodJess  and  that  of  dense  scar-tissue.   The  vessels 
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are  few  or  absent  and  no  shift  of  the  instrument  or  change  in  tk] 
dilating  air  or  fluid  makes  them  appear.    Edema  is  often  cephaladtij 
the  node  and  is  never  seen  on  its  surface  through  absence  of  full 
supply.    Inflamed  strictures  show  edema  in  all  annexa.    Elasticilyi 
greatly  reduced  or  absent  and  this  forms  the  real  obstruction  to 
instnunent.    It  is  proved  by  absence  of  resiliency  to  the  air  or  fluid  all 
of  softness  to  the  touch.    The  crypts  are  usually  absent  entirely  orij 
few^  large  atrophic  and  dry  mouths  may  show  in  the  stricture 
Dilatation,  granulation  and  discharge  are  most  abundant  in  theuretinj 
for  an  inch  or  more  cephalad  to  the  lesion. 

The  diagnostic  advantages  of  the  urethroscope  are  the  recognhioij 
of  location,  extent  and  variety  of  stricture,  the  irregularities  and  pe» 
liarities  of  its  lumen,  the  association  of  other  lesions,  such  as  droMJ 
urethritis  and  the  proximal  dilatation  of  the  canal  with  granulooull^l 
ulcerations  and  false  passages. 

Fabe  Passage. — The  general  clinical  factors  of  this  lesion  areoofl 
sidered  as  a  part  of  stricture  in  the  Complications  of  UrethritbonpiJB 
409.  With  the  urethroscope  the  diagnosis  is  often  rendered  absolute] 
in  a  way  that  fails  by  other  means.  Its  location  is  commonly  awij 
from  the  maximum  density  of  the  stricture  node  and  often  in  relatively 
healthy  or  chronically  inflamed  urethral  wall  caudad  to  it.  Its  mtuie 
is  recognized  as  that  of  a  tear  var\"ing  according  to  its  age.  Its  cdgB 
are  ragged  and  irregular,  hemorrhagic  or  not,  so  that  touch  with  tlie 
urethroscope  or  other  instrument  provokes  much  or  little  blcedingi 
Occasionally  with  the  operation  urethroscope  of  Buerger  or  McCartfcy 
the  passage  may  be  entered  with  a  ureteral  catheter  or  the  air  dilati-. 
tion  urethroscope  of  IMark  or  Hayden.  In  contrast  the  stricture  orifa 
is  in  the  substance  of  the  stenosis  and  is  usually  a  puckered  drj'  openini 
if  visible.  In  some  strictures  it  is  either  buried  in  proximal  edemiflf 
very  difficult  to  see.  because  most  cases  of  false  passage  have  bcea 
repeatedly  traumatized  by  efforts  to  pass  the  obstruction  and  therefflW 
show  much  edema  caudad  to  the  stricture. 

The  choice  of  urethroscope  in  diagnosticating  stricture  depends  oo 
the  lumen  of  the  canal.  An  infiltration  which  passes  a  24  F.  instru- 
ment is  in  the  author's  opinion  best  studied  with  a  water-irrigating, 
lateral  fenestrum,  magnifying  urethroscope,  such  as  that  of  Buerger  or 
McCarthy.  If  the  stricture  is  close  (10  to  20  F.),  or  tight  (10  F. 
and  smaller),  then  the  air  dilatation,  terminal  fenestrum,  magnifjTDJ 
urethroscope  of  Mark  or  Hayden  becomes  necessary.  There  is  no 
question  that  in  these  cases  the  terminal  fenestrum  instruments  give* 
beautiful  picture  of  the  altered  wall  as  it  recedes  to  form  an  atj'pW 
cone.  These  facts  emphasize  the  author *s  opinion,  as  already  stated, 
that  a  urologist  should  have  both  types  of  modern  instrument. 

The  use  of  air  in  stricture  cases  with  false  passage  b  not  withofit 
danger  as  pointed  out  by  Fenwick,*  who  had  the  air  infiltrate  the 
perineum  during  the  examination  without  disastrous  results,  althou^ 
painful  to  the  patient. 

>  Australasian  Med.  Gas.,  1906,  xxv,  508. 
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iignificance. — Many  of  the  nongonococcal  manifestations  are  less 
x>rtant  than  the  gonococcal  only  because  they  are  much  less  fre- 
ait,  but  in  themselves  several  are  of  grave  meaning,  of  which  tuber- 
osis  is  a  familiar  example. 

Varieties. — ^The  general  classification  includes  anatomical  abnormali- 
a,  special  inflammations,  new  growths  and  foreign  bodies.  Under 
5  abnormalities  are  placed  valves  and  diverticula.  Special  inflam- 
.tions  embrace  catarrhal,  suppurative,  tuberculous,  herpetic,  chan- 
»idal,  chancrous  and  cystic.  New  growths  are  benign  which  are 
smplified  by  papillomata,  poK-pi,  fibroses  and  varices  or  malignant 
lich  comprise  chiefly  carcinoma  and  sarcoma.  Foreign  bodies  are 
culi  descending  from  the  kidneys,  ureters,  bladder  or  prostate. 
inatomical  Abnomuilties. — ^Valves. — ^'alves  are  probably  in  nature 
erdevelopment  of  the  circular  muscular  bundles  of  the  urethra  or 
luplications  and  redundancies  of  the  mucosa.  Taylor^  has  made  a 
St  of  the  urethra  and  shown  at  least  eleven  normally  present  trans- 
Tse  muscular  bands.  Other  valves  are  probably  abnormally  large 
altered  lacunae  of  Morgagni  creating  folds  in  the  mucosa. 
In  locations  the  valves  may  be  seen  at  almost  any  point  of  the  urethra, 
It  most  commonly  in  the  anterior  portion.  They  may  also  be  on  any 
pect  of  the  canal,  but  the  usual  site  is  the  roof,  where  the  support 
the  corpora  cavernosa  makes  the  valve  action  more  positive.  Simple 
duplications  of  the  mucosa  are  seen  on  the  floor. 
In  size  the  valves  vary  from  small  to  large  with  a  tendency  to  definite 
mensions  so  as  to  catch  instruments  in  exploratory  diagnosis  and  to 
cept  the  filiform  guide  or  the  ureteral  catheter  in  urethroscopy  to 
sasure  its  depth.  It  is  probable  that  the  catching  of  the  filiform  guide 
the  dilatation  of  stricture  is  due  to  such  valves.  In  a  restricted 
use  they  are  not  unlike  the  valves  of  Houston  in  the  rectum.  Their 
vities  are  usually  directed  cephalad  and  their  openings  caudad. 
lis  arrangement  is  rarely  reversed. 

The  urethroscopic  picture  is  that  of  a  narrowed  U  or  V  according 
the  patency  of  the  opening,  which  as  stated  is  toward  the  observer 
most  cases.  If  uninfected  the  lips  are  clean  and  tense  rather  than 
ccid.  The  depth  varies  from  sufficient  to  catch  the  mere  point  of  an 
rtrument  to  0.5  to  1.0  cm.  The  base  is  clean  and  may  show  one  or 
)re  mucous  cr^-pts.  If  infected  the  lips  are  thick  and  ragged  and  the 
or  granular  and  bathed  with  pus  or  mucopus  which  may  be  wiped 
massaged  away.  External  pressure  on  the  urethra  may  extrude 
Tetion.  Such  formations  are  definite  in  maldevelopment  or  path- 
'gy  of  the  lacunae,  but  much  less  so  in  the  muscular  valve  or  mem- 
inous  reduplications. 

rhe  recognition  of  the  valves  is  by  exploration  with  the  filiform  or 
deter  or  by  alterations  in  appearance  through  water  or  air  dilatation. 

*  Geni to-urinary  and  Venereal  Diseases,  3d  ed.,  p.  203. 
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The  easiest  valves  to  investigate  are  those  opening  caudad,  into  whki 
instruments  and  dilatation  media  will  pass  readily.    Mark*  reports  t 
case  in  which  a  valve  opened  cephalad  in  the  bulbous  cul-de-sac  in  i 
young  man,  twenty-one  years  old.     It  was  accompanied  by  di^i 
dribbling  and  was  recognized  by  air  inflation  so  that  "the  air  was 
refluxed  back  from  the  obstruction  presented  by  the  compressor  and 
lifted  up  the  valve,  bringing  it  plainly  into  view  and  establishiDg  the 
diagnosis  beyond  doubt.    We  should  strongly  suggest  the  use  of  at 
inflation  in  the  diagnosis  of  this  variety  of  valvular  formation,  believing 
that  it  affords  a  more  certahi  niethod  of  diagnosis." 

The  author  has  had  one  remarkable  case  of  valve  formation,  dorsally 
placed,  admitting  a  filiform  for  about  1  cm.  having  a  large  cavitj'anil 
three  or  four  crypts  easily  seen  near  its  outlet,  which  faced  caudai 
The  flap  overlying  the  valve  was  cut  through  with  the  high-frequewy 
current  of  Oudin  which  made  the  halves  shrivel  and  permitted  drain- 
age of  the  exudate  and  cure  of  the  case. 

Diverticula. — In  the  urethra  diverticulum  is  of  two  forms,  either 
congenital  and  due  to  malformation  or  acquired  and  rising  through  the 
obstruction  of  stricture.  In  the  opinion  of  the  author  the  former  is, 
strictly  speaking,  diverticulum  and  the  latter  sacculation  exactly  as  ia 
the  bladder.  The  true  diverticulum  is  infantile  in  its  occurrence  and 
diagnosis  and  rests  on  clinical  signs  rather  than  on  urethral  exploratiofl 
with  the  urethroscope  or  otherwise.  Sacculations  are  common  i^ithaB 
severe  stricture  cases,  are  easily  detected  through  a  urethroscopy 
caudad  to  a  filiform  stricture  after  the  same  has  been  dilated  or  divided. 
In  some  cases  prior  to  relief  of  the  stricture  air  or  water  may  be  gently 
forced  through  it  and  produce  a  bulging  between  the  cutoff  muscle  and 
the  proximal  aspect  of  the  node.  Occasionally  intelligent  patients  note 
it  during  urination  and  ask  the  cause.  Chronic  inflarrunation  is  more 
or  less  actively  present  ever;v'where  in  the  pouch,  whose  walls  come  and 
go  with  the  dilating  medimn — urine,  water  or  air.  The  floor  of  the 
urethra  is  chiefly  compromised  because  unsupported  by  the  corpora 
cavernosa  and  thus  the  floor  thins  out  to  touch  and  view  and  becomes 
the  common  site  of  the  sacculations.  The  lesion  is  essentially  pe^ 
manent  but  considerable  restoration  may  follow  proper  relief  andafte^ 
treatment  of  the  stricture. 

Treatment. — The  anatomical  malformations — the  valves,  diverticula 
and  sacculations — are  relieved  by  division  with  the  knife  or  the  Oudin 
current.    The  author's  practice  has  been  to  divide  the  band  with  the 
current  down  the  middle,  so  that  two  flaps  are  created  which  rapidb' 
shrivel.    The  burned  margins  do  not  bleed  and  do  not  tend  to  unite  as 
they  would  and  often  do  after  cutting.     To  obtain  this  result  the 
burning  must  be  carried  from  the  free  margin  down  to  and  through  Ae 
base  where  it  unites  with  the  surface  of  the  canal.    Valves  may  be 
spread  open  and  made  tense  by  the  air  dilatation  and  then  divided  « 
sparked.   Sacculations  are  important  in  their  relation  to  stricture  mthc 

»  Cystoscopy  and  Urethroscopy,  1916.  pp.  198  and  199. 
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:iinal  mucosa  where  they  must  be  sought  and  relieved.  The  after- 
tment  reduces  the  secondary  reaction  and  cares  for  the  follicles 
n  present  under  cover  of  the  valve  or  within  the  cavity  of  the 
nilation. 

pedal  Inflammations  and  Infections.— Varieties. — Under  the  group 
pecial  invasions  of  the  urethra  are  found  chiefly  catarrhal,  suppura- 
%  herpetic,  tuberculous,  chancroidal,  s>'philitic  and  cystic  inflam- 
tion,  of  which  each  deserves  description  of  the  urethroscopic  findings. 
.*h  has  been  fullv  described  in  the  clinical  sections  of  this  work. 

ft* 

#atarriial  Urethritis. — ^As  already  noted,  the  exciting  cause  of  this 
on  is  the  Micrococcus  catarrhalis,  which  must  be  rec»overed  for  the 
^osis,  usually  acting  in  a  diathetic  subject.  The  urethroscopic 
ture  is  similar  to  that  seen  in  chronic  gonococcal  urethritis  but  very 
Id  in  degree  and  without  serious  complications  or  sequels.  Chief 
long  the  lesions  is  an  indolent  hyperemia  with  mucous  discharge 
rather  long  duration  and  resistant  to  treatment.  The  mucous  cr>T>ts 
icharge  mucus  and  mucopus  but  never  pus  and  the  urine  is  apt  to 
ow  strings  and  clouds  rather  than  shreds  of  exudate.  The  great 
lue  of  the  urethroscope  is  to  secure  specimens  for  culture  from  these 
fpts.  The  termination  of  the  inflammation  is  hi  recovery  without  the 
merous  sequels  and  permanent  lesions  of  gonococcal  disease. 
Treatment, — Urethroscopy  may  prove  too  violent  for  catarrhal 
inifestations  and  must  be  abandoned  if  unfavorable  reaction  ensues, 
many  cases,  however,  individual  glands  may  be  found  and  treated 
the  same  manner  but  with  more  gentle  means  than  those  described 
gonococcal  glands.  Catarrh  about  other  lesions  as  already  noted 
)ne  of  the  most  frequent  fields  of  treatment  for  this  form  of  inflam- 
tion.    Internal  medication  for  the  catarrhal  tendencv  with  tonics 

ft* 

1  the  like  must  always  be  included.    Cure  is  suflSciently  described  in 
clinical  portion  of  the  text  (page  73). 

luppurative  Urethritis. — As  shown  in  the  clinical  paragraphs  on  this 
ject  the  cause  of  nongonoccx'cal  suppuration  within  the  urethra  is 
'  of  the  common  pyogenic  organisms.  The  commonest  are  the 
ptococcus,  staphyloccx'cus  and  the  Bacillus  coli.  The  urethroscopic 
ure  may  duplicate  all  the  clinical  features,  course  and  termination 
1  in  gonococcal  urethritis.  The  complications  and  termination  are 
ely  analogous.  The  bacteriology  rendered  definite  through  the 
:hroscope  is  the  sole  diagnostic  distinction. 

'reaiment, — Infection  with  the  pyogenic  organisms  so  closely  dupli- 
ng  the  s\Tnptoms  and  sequels  of  that  with  the  gonococcus  likewise 
urates  the  indications  for  treatment  with  the  urethroscofXf.  The 
ler  is  therefore  referred  to  Gonococcal  Urethritis  (^page  52;  for  the 
ils  of  treatment  and  cure. 

erpetic  Urethritis. — Cold  sf>res  within  the  urethra  as  elsewlien*  on 
body  are  caused  by  an  infection  and  are  usually  accoriipanifrri  by 
ame  lesion  elsewhere,  such  as  on  the  glans  and  prepurre.  For  this 
m  herpes  of  the  urethra  is  not  a  primary  but  an  assiK.iatr-rl  lesion 
ig  with  the  same  affection  in  other  part>.    It  i:>  not,  exactly  sji^-ak- 
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ing,  secondary  only  in  the  sense  that  all  other  herpes  is  secondar>'.  The 
urethroscopic  picture  is  that  of  an  external  herpes  passing  through 
the  regular  stages  of  an  inflamed  tender  papule,  later  surmounted  byi 
vesicle  which  bursts,  leaving  a  small  ulcer.  It  has  little  significance 
except  the  danger  of  cross  infection  and  the  great  pain  during  its  acme, 
greatly  increased  by  urination.  The  peculiar  angry  base,  superficial 
ulcer  and  the  absence  of  the  bacillus  of  Ducrey  and  of  the  Treponema 
pallidum  distinguish  it  from  chancroid  and  chancre.  Herpes  tenni- 
nates  without  scar  or  other  lesion  unless  it  suffers  mixed  infections 
and  thereafter  becomes  a  totally  different  pathologic  entity. 

Treatment, — The  urethroscope  is  applied  only  in  the  chronic  period 
of  the  lesion  after  the  anger  of  the  invasion  has  ceased  and  treatment 
through  the  instrument  must  meet  the  indications  of  sterilizing,  drj- 
ing  and  healing.  Endourethral  lesions  are  very  difficult  to  reach  and 
probably  the  mild  desiccating  spark  of  the  high-frequency  current  rf 
Oudin,  as  shown  in  the  soap  test  on  p.  501,  is  the  best  application.  It 
should  be  given  very  briefly  and  for  only  superficial  reaction.  One 
sitting  is  usually  sufficient.  Aftertreatment  is  that  of  a  verj'  mild  hand 
injection  such  as  argyrol,  3  per  cent,  to  10  per  cent.  Cure  is  well 
dismissed  with  the  details  given  in  the  clinical  text. 

Tuberculosis. — ^The  disease  is  regarded  as  primary  or  secondar\'m 
the  urethra,  but  it  is  very  doubtful  whether  primary  tuberculosis  in 
the  strict  sense  ever  occurs  in  the  urethra  to  the  exclusion  of  fori 
elsewhere.  In  animal  experimentation  the  inoculation  of  the  disease 
in  male  rabbits  has  been  attended  with  success  in  the  hands  of  Baum- 
garten,*  quoted  by  Ahrens.^  Kraske'  claims  that  it  does  occur,  while 
Hogge*  states  positively  that  there  is  no  record  of  proved  primarv 
tuberculous  urethral  lesions. 

In  secondary  tuberculosis  is  presented  a  familiar  experience.  Penile 
lesions  such  as  those  of  the  glans  and  prepuce  may  extend  into  the 
canal  by  continuity  and  others  reach  the  urethra  by  perforation,  such 
as  the  cases  of  Kraske^  and  Hartmann.®  By  far  the  most  important 
secondary  cases  are  those  in  which  the  primary  lesions  are  in  the  kidney, 
bladder,  prostate,  seminal  vesicles,  vasa  deferentia  or  testicles,  from 
which  they  reach  the  urethra  in  the  urinary  or  seminal  stream  or 
through  the  blood  or  lymphatic  vessels. 

The  concurrence  varies  with  age,  sex  and  general  epidemiology. 
As  to  age  the  third  decade  of  life  during  the  great  activities  of  the 
sexual  system  is  the  most  common.  As  to  sex,  males  are  much  moie 
often  afflicted  than  females,  according  to  Ahrens,^  who  notes  only  four 
reports  in  females.    This  fact  may  be  due  to  the  short  canal  and  the  1 

^  Quoted  by  Ahrens,  but  not  in  the  library  of  the  New  York  Academy  of  Medidoe. 
«  Beitrage  eur  klin.  Chir.,  1891-92,  viu,  312. 
>  Beitr&ge  z.  pathol.  Anat.,  11391,  x,  204. 

*  Ann.  des  Malad.  des  Org.  Gen.-urin.,  1901,  xiz,  1486. 
»  Centralbl.  f.  Chir.,  1888,  rv,  889. 

*  Bull,  et  M6m.  Soc.  de  Chirurgie  de  Paris,  1906,  xxzii,  974,  and  Trav.  de  Chir.  Anatomo- 
Clinique,  p.  278. 

"  Beitr.  zur  klin.  Chir.,  viii,  312. 
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ience  of  neighboring  organs,  such  as  the  prostate,  vesicles  and 
iticles,  which  are  so  often  invaded.    Statistics  vary  from  a  fraction 

1  per  cent,  to  4  per  cent.,  which  makes  the  disease  relatively 
re  even  among  tuberculous  patients.  Halle  and  Metz*  found  it  in 
1  out  of  160  patients  or  0.75  of  1  per  cent.  Ahrens^  collected  433  cases 
om  reports  of  Steinthal,  Krz>'wicki,  Pavel  and  others  and  found  only 
8  urethral  lesions,  or  about  4  per  cent. 

As  to  site,  the  posterior  urethra  is  most  commonly  invaded  probably 
hrough  the  influence  of  the  sexual  glands — prostate  and  testicles  with 
he  seminal  vesicles  and  funiculi.  These  facts  still  further  tend  to 
)rove  the  secondary  tendency  of  the  disease,  so  that  one  must  respect 
'oci  in  these  organs  and  in  the  glands  of  Cowper. 

The  urethral  pictiu^  is  much  the  same  as  that  of  tubercles  or  tuber- 
nilous  ulcers  in  the  bladder.  The  tubercles  may  give  few  or  no  symp- 
»ms  and  will  not  often  be  discovered  unless  systematic  investigation 
lith  the  urethroscope  is  adopted.  Ulcers,  therefore,  predominate  in 
ie  reports.  The  tubercles  appear  as  rounded  yellow  or  white  spots 
entered  in  h>T)eremic  zones  of  infiltration  and  edema,  as  constant 
Jements.  The  tubeicle  itself  is  the  densest  point  of  the  infiltration 
Jid  ready  to  necrose  from  cellular  proliferation.  Their  size  is  usually 
mall  but  may  be  large.  The  exact  image  and  magnification  of  the 
ateral  fenestrum  urethroscope  permit  easy  detection  of  them  as  a 
iile.  Greater  difficulty  is  found  in  the  terminal  fenestrum  instrument, 
lie  ulceration  is  a  still  later  condensation  resulting  in  devasculariza- 
ion  and  centric  death.  The  floor  is  ragged  and  uneven,  the  edges 
iinched  and  elevated,  closely  resembling  a  clean  chancre.  Later  by 
xtension  and  mixed  infection  the  destructive  ulcer  is  seen  resembling 
phagedenic  chancre  with  marked  infiltration  and  undermining.  Kidd' 
dieves  that  extension  forward  is  accompanied  by  change  in  the  tuber- 
ulous  characteristics.  It  is  probable  that  the  urinary  and  sexual 
breams  provide  for  extension  caudad  more  rapidly  than  the  destructive 
ction  of  the  lesion  carries  it  toward  the  bladder.  In  the  anterior 
rethra  the  bulb  is  the  most  common  site  exactly  as  it  invites  gono- 
occal  chronic  lesions. 

In  the  prostatic  urethra  the  lesions  are  always  associated  with  renal, 
reteral,  vesical,  prostatic,  testicular,  vesicular  or  funicular  deposits, 
'rom  these  points  they  extend  downward  and  form  foci  usually  in  the 
Tostatic  fossettes  or  upon  the  colliculus.  The  author  has  had  a  beau- 
iftil  example  of  the  process  in  a  man  having  tuberculosis  in  the  right 
idney,  in  the  bladder  about  the  right  ureter  and  in  the  right  testicle 
nd  vesicle.  The  bacilli  were  numerous  in  the  urine.  Posterior  urethro- 
Jopy  revealed  tubercles  around  the  colliculus  and  in  both  prostatic 
nuses.    Ulceration  had  not  yet  occurred. 

In  the  diagnosis,  the  discovery  of  anteeei\jlent  foci  is  all-important, 
be  simple  tubercle  is  surrounded  by  a  zone  of  redness  and  very  soon 
ntral  ulceration  appears.    The  subsequent  condition  is  typical.    In 

>  Ann.  des  Mai.  des  Org.  Gen.-urin.,  1903,  xxi,  481.  '  Loc.  cit. 

*  Trans.  Path.  Soc,  vol.  Ixxxix,  p.  185. 
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the  early  stages  it  differs  from  chancre  in  being  located  almost  alwa\iJ 
in  the  deep  urethra  and  rarely  around  the  meatus,  whereas  chancre  is 
never  in  the  deep  urethra  but  always  in  the  first  few  centimeters  of  the 
canal,  if  internal  at  all.    The  presence  of  primary  tuberculous  lesions 
establishes  the  difference.    Deeper  ulcerations  more  closely  resemble 
the  primary  sore  of  syphilis  except  that  the  latter  extends  backward 
toward  the  bladder,  whereas  the  former  eats  its  way  from  the  bladder 
toward  the  outlet.    Bacilli  of  tuberculosis  or  the  Trei>onemata  pallidt 
if  discovered  are  the  final  proof.    Epithelioma  is  usually  meatal,  occurs 
in  the  later  decades  of  life  and  has  the  characteristic  clinical  findings 
of  lymphatic  involvement.    The  cancer  may  ulcerate  into  the  uretln 
from  adjoining  organs,  especially  in  the  female. 

The  value  of  urethroscopy  in  urethral  tuberculosis  is  that  it  not  only 
confirms  a  possible  diagnosis  but  also  indicates  operative  prognosis. 
Like  cystoscopy  in  a  suspected  case  it  should  never  be  omitted,  and 
also  like  cystoscopy  does  not  possess  material,  direct  dangers  for  the 
patient. 

Treatment, — ^The  presence  of  the  tubercle  bacillus  makes  urethro- 
scopy a  possible  source  of  danger  through  exciting  its  activities.  It 
is  essential,  however,  for  exact  diagnosis  and  thus  correlates  with 
the  cystoscope  in  this  aspect  of  treatment.  As  shown  in  the  pre\'i(Xis 
paragraphs  on  this  subject  it  will  also  indicate  prognosis  and  the 
results  of  operation.  It  is  probable  that  relief  and  removal  of  the 
primary  focus,  as  in  the  upper  urinary  tract  or  the  sexual  glands  conh 
bined  with  body  building  and  open-air  life  will  relieve  the  urethral 
foci  far  better  than  urethroscopic  applications.  It  is  these  elements 
of  aftertreatment  that  are  essential. 

Chancroidal  Urethritis. — As  fully  specified  under  chancroidal  leaons 
as  part  of  nongonococcal  urethritis  in  Chapter  II,  the  clinical  features 
will  need  no  repetition  here.  Like  tuberculosis  its  occurrence  is  hy 
continuity  of  surface  or  by  perforation,  during  the  age  of  greatest 
sexual  activity  and  in  males  more  than  in  females.  The  conmion 
site  is  the  anterior  urethra  from  meatal  extension.  It  is  verj' rarely 
literally  endourethral  and  primary.  It  may  occupy  any  point  of  the 
periphery  or  the  entire  periphery  of  the  canal  and  may  extendi 
considerable  distance  toward  the  bladder. 

The  diagnosis  should  be  made  without  the  urethroscope  because  the 
lesion  is  acute  in  its  nature  and  the  instrument  causes  pain  and  trauDM 
and  may  transfer  the  disease  to  deeper  parts.    The  chancroid  is  auto- 
inoculable.    The  urethroscopic  picture  is  like  that  of  the  naked  eye,  | 
slightly  modified  by  the  special  illumination  and  restricted  field.  The 
floor  is  mouse-eaten,  sloughy,  grayish  to  red,  and  occasionally  heIno^ 
rhagic,  and  the  edges  are  always  undermined  and  movable  with  aB 
instrument  such  as  a  filiform  or  probe.    A  zone  of  acute  redness  and 
infiltration  is  about  the  sore  and  the  lymphatics  are  painful  and 
involved  early.    The  exudate  contains  blood,  pus  and  detritus  and 
the  bacillus  of  Ducrey,  whose  presence  distinguishes  the  lesion  fronv 
chancre  and  tuberculosis. 
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Treatment, — Infection  of  the  urethra  with  the  bacillus  of  Ducrey  is 
tunately  chiefly  at  the  meatus  where  it  may  be  reached  without  the 
ethroscope.  If  within  the  canal  care  must  be  taken  not  to  pass 
yond  the  lesion  and  infect  a  new  focus.  Sterilization  and  removal 
the  slough  after  cauterization  followed  by  stimulation  of  the  granu- 
dons  to  healthy  healing  are  the  indications  and  the  means  have  been 
jscribed  in  the  treatment  of  chancroid  as  a  form  of  nongonococcal 
■ethritis  in  the  clinical  chapters  of  this  work.  Great  care  must  be 
:ereised  not  to  damage  the  annexa  and  thus  extend  the  disease  to  new 
ci  during  attempts  at  relieving  the  primary  sore.  The  aftertreatment 
involved  with  the  urethritis  of  local  character  often  associated  with 
le  chancroid.  Gentle  measures  as  recommended  for  catarrhal  urethritis 
e  required.  Cure  is  fittingly  discussed  in  the  clinical  pages. 
Syphilitic  Urethritis. — ^The  full  picture  of  syphilis  of  the  urethra  is 
awn  in  the  clinical  paragraphs  on  page  37  so  that  no  rehearsal  here 
needed.  The  forms  are  primary  as  the  chancre  and  secondary  as  the 
iieous  patch. 

In  the  primary  stage  the  chancres  are  typical  or  mixed.  Either 
rion  may  be  more  common  m  occurrence  than  is  supposed  because  it 
uses  few  symptoms.  The  initial  lesion  through  its  enlargement,  pain 
id  obstruction  is  the  more  often  noted  by  the  patient  and  has  as  its 
te  the  meatus  most  commonly  and  just  like  the  chancroids,  it  is 
rely  cephalad  to  the  fossa  navicularis.  Keyes*  has  reported  a  chancre 
X)ut  1}  inches  within  the  canal.  The  size  is  large  or  small,  occupying  a 
nited  or  great  portion  of  the  circumference  and  extent  of  the  channel 
iiring  the  sexual  age  and  chiefly  in  the  male.  Relatively  this  manifes- 
ition  is  very  rare. 

The  diagnosis,  like  that  of  chancroid,  is  best  made  without  the  ure- 
iroscope  because  of  the  pain  and  injury  of  the  part.  The  forms  of 
bancre  described  bv  Tavlor^  should  be  borne  in  mind,  otherwise 
onfusion  may  arise.  The  urethroscopic  picture  is  an  ulcer  with  a 
liooth,  glossy  floor,  clean-cut  indurated  edges  with  slight  eversion  but 
0  undermining,  rather  regular  outline  and  serous  exudate.  Pus  and 
lood  may  be  present.  The  Treponema  pallidum  is  in  the  discharge 
nd  the  substanc*e  of  the  sore.  The  lymphatics  are  late  and  the  skin 
tid  its  appendages  still  later  in  their  involvement.  The  mixed  chancre 
early  duplicates  the  chancroid,  especially  when  the  pyogenic  infection 
'inporarUy  overshadows  the  syphilitic  element. 
The  differential  diagnosis  rests  on  the  presence  of  spirochetes,  the 
I'assermann  blood  test,  and  later  on  the  secondaries  of  the  skin, 
uberculosis  differs  from  syphilis  in  usually  having  antecedent  lesions 
sewhere  in  the  body  or  the  urogenital  tract  and  numerous  other  tuber- 
BS  or  ulcerations.  The  bacilli  may  be  in  the  urine  or  recovered  from 
e  sore,  the  tuberculin  test  may  be  positive  and  systemic  emaciation 
d  secondary  anemia  may  be  present.  Cancer  differs  in  having  a 
ich  later  age,  in  being  rarely  primary  but  usually  secondary  by 

^  Ann.  Jour.  Dermatol,  and  Syph.,  1870,  i,  37. 

*  Genito-urinary  and  Veneical  Disease,  Third  Edition,  p.  500, 
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.  Cont^ity  from  the  glandular  structures  about  the  deep  un 
prostate  and  bladder  in  men  and  the  vagina  and  utcruK  in  n 
common  sources.    Infiltration  beyond  the  legions,  fixation  of  the  H 
region  and  definite  spread  through  the  l\7npliatii-s  may  all  bep 
verj'  early.    There  is  neither  Treponema  pallidum.  \Va' 
test  nor  secondary  lesions  in  cancer.  I 

In  secondary  sj-philitic  urethritis  tlie  form  seen  is  the  mucnus  patdl 
The  flora  of  the  urethra  may  pro\'ide  for  the  frequent  presence  of  iW 
lesions.  The  wTiter  doubts  this  supposition  bei?ause  of  the  nuit}'  • 
sjTnptoms  and  of  the  fact  that  if  present  the  patches  wouUl  penu^rt  fo^ 
long  time  in  so  closed  a  canal.  The  female  urethra  is  mudi  mol 
accessible  and  does  not  show  patches  in  any  material  fret|uency.  1 
any  other  mui-osa  the  lesion  is  very  mild  in  its  manifestations  anil  I 
the  author's  observntion  it  has  been  seen  only  at  the  meatus  bi  d 
male  and  around  the  vestibule  and  meatus  in  the  female.  So4 
observers  claim  to  have  seen  severe  symptoms  occur  in  th«r  pmntd 
notably  Bussereau'  and   Bumstead.'  j 

The  urethroscopic  picture  is  that  of  a  silverj'  spot  or  spots,  soddtf 
soft,  prominent,  rarely  hemorrhagic  or  tender,  identified  with  the  flj 
face  so  that  it  does  not  rub  off.  It  is  due  to  proliferation  of  the  epHll 
Hum.  The  Treponema  pallidum  and  the  Wassermatm  blood  tdl 
should  be  looke<i  for.  The  lesions  terminate  imder  s\'stemic  tmtna 
aideil  by  local  cleanliness,  whose  absence  was  manifest  in  the  04) 
of  the  author  an<l  filth  was  obviously  one  of  the  raiises.  I' 

Treatitirtil. — The  chancre,  like  the  chancroid,  is  usually  mental  in  | 
occurrence  and  rarel>'  entlourethral,  but  the  mucous  patdi  maj'  ikxI 
within  the  urethra  and  require  urethrosotipic  appliuiiions.  <  'leanlind 
of  the  surface  and  urethra  through  urinary  antise^jtics  and  frequrf 
urination  are  the  first  imlications.  Violent  irritation  with  austl 
and  overstimulation  will  make  the  ohancre  worse  and  often  odvall 
the  patch.  Sj'stemic  measures  must  never  be  omitted  and  ahra>it  o^ 
tinue  after  the  lesions  have  healed,  Thus  they  are  an  importuit  pi) 
of  tlie  aftertreatment  combined  with  urinary  antiseptics  and  ditucni 
pro\'i<led  the  urine  is  foul.  I'urific^ation  of  such  urine  avoids  n 
irritation  so  often  seen  as  the  basis  of  mucous  lesions.  I 

Bassereau's  article  has  no  case  reports,  but  only  an  iiiferenoe  that 
urethral  discharge  during  an  outbreak  of  secondary*  sy phi) b  might  1 
tlue  to  mucous  patches  in  the  urethra.  There  is  only  one  ea.se  of  mumt 
patch  in  Bas,sereau*fl  collection  and  that  was  at  the  meatus.  ' 

Bumstead  also  has  no  case  reports  but  makes  an  indefinite  statetnd 
which  indeed  may  ha\e  been  borrowe<t  from  Bassereau.  Of 
both  these  authors  are  far  in  advance  of  bacteriologic  days,  O 
is  well  detailed  in  the  clinical  section  on  page  304. 

Proatatie  Utricnlai  Cyat. — I  nasmueh  as  this  lesion  is  caused  by 
mation  it  should  be  considered  under  special  inflammatiunii  in  i 
scopy.   The  cause  is  occlusion  of  the  opening  of  the  utriculus,  rrteod 
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ol  itsnormal  exudate  and  cj'stic  development.  It  is  a  medical  curiosity, 
tnily  congenital  and  hence  infantile  in  its  presence.  It  is  very  doubtful 
whether  it  is  ever  seen  in  the  adult.  The  author  has  never  discovered 
ttne.  In  Europe,  Englisch'  made  a  study  of  it  among  70  autopsies  of 
newborn  infants  and  found  five  specimens.  In  thb  country  Cabot' 
tfpons  that  it  probably  does  not  occur  among  adults  and  notes  one 
autopsy  case.  Among  adults  the  best  report  of  a  possible  case  is  that 
of  Klotz'  who  is  by  no  means  positive  of  the  diagnoais  but  whose 
dracription  Ls  strongly  suggestive  of  the  lesion  KlotK  quotes  Belfield 
ill  this  paper. 

Tlie  urethroscopic  picture  is  like  that  of  any  other  mucous  membrane 
cjat  but  located  in  the  colliculus.  The  color  is  bluish-white  with  marke<l 
tmnslucencj',  elastic  ity  and  tension.  An  acquired  case  would  show 
the  signs  of  chronic  urethritis  in  the  deep  urethra  and  atrophy  of  the 
colliculus  might  be  expected. 
Other  instructive  contributions  are  those  of  Springer*  and  Belfield." 
Cfsts  of  the  Polliclea. — Occlusion  of  the  mucous  crypts  is  not  uncom- 
■ncn  and  has  the  foregoing  characteristics  in  themselves  and  in  their 
iinnexa. 

Treatmeni. — The  recognition  of  these  lesions  is  the  most  important 
and  the  urethroscope  is  the  one  means  of  certainty.  The  cysts  may  be 
punctured  with  the  knife  or  stripped  with  the  high-frequency  current 
"'  Oudin  or  the  d'Arsoiival  current,  as  already  described.  Thus  cysts 
■^i*  dealt  with  in  much  the  same  way  as  infeded  glands  with  infiltrated 
"lct,s.  Around  the  colliculus  great  precautions  must  l>e  observed  in 
order  to  avoid  atrophy  of  that  body  and  closure  of  the  ejaculatory 
"■"cts.  Again  the  aftertreatment  must  respect  the  associated  catarrhal 
'""  suppurative  conditions,  ("ure  is  clearlj'  outlined  in  the  clinical 
paragraphs  on  page  109. 

'"Uifonn  Strictures. — Buerger*  employs  direct  vision  through  his 
"Peration  urethroscope  shown  in  Figs.  175-177.  The  instrument  has  a 
^**'"iiiinal  fciiestrum,  irrigation,  direct  vision  telescope  and  ample  instru- 
T-'l"*  "'^^-  ^^^  '^^^^  range  in  even  numbers  from  22  to  2S  French. 
*  ■*<?  average  is  24  French.  The  left-hand  figure  sliows  the  large  instru- 
^^nt  tulje  in  the  sheath,  which  has  a  urethral  and  vesitral  obturator. 

»Tlie  technic  requires  the  lithotomy  or  analogous  posture.  The 
*^ti]roscope  touches  the  stricture,  the  obturator  is  replaced  by  the 
y.  '^scojje,  the  urethra  is  held  or  bandaged  water-tight  aroiuid  the  sheath, 
ji^-^t  turned  on,  irrigation  started  and  the  opening  penetrated  with  a 
..^'Hip's  or  whalebone  bougie  directly  under  the  eye.  Thereafter 
■j-.J'^tation  is  continued  or  internal  urethnitomy  performed  as  indicated. 
^?^  advantages  of  this  method  are  obvious. 

•'Neoplastic  Urethritis. — As  elsewhere,  the  classes  are  malignant  and 
*^'gn.    The  site  of  the  malignant  tumors  is  rarely  endouretbral  but 

,   ^     ^*e<i.  Jahrhiileher,  1S73.  p.  01.  '  Tr.  Am.  Assn.  Geo.-urin.,  ."urn.,  lUIXi,  i,  lUl, 

I  «    i^«w  York  Med.  Jour.,  Janunry  M.  1895. 
oiisohr.  f.  HcilkUDde.  1898,  lii,  459-474. 
^ur.  Am.   Med,  Aaso.,    1H94.  xxii.  574. 
^*VwB.,  ayacc.  nad  Obat..  MbtpL,  1918,  xivi.  No.  3,  pp.  347-350. 
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contiguity  from  the  glandular  structures  about  the  deep  urethra.  The 
prostate  and  bladder  in  men  and  the  vagina  and  uterus  in  women  arc 
common  sources.  Infiltration  beyond  the  lesions,  fixation  of  the  entire 
region  and  definite  spread  through  the  lymphatics  may  all  be  present 
ver^"  early.  There  is  neither  Treponema  pallidum,  Wassermann  blood 
test  nor  secondary  lesions  in  cancer. 

In  secondary  syphilitic  urethritis  the  form  seen  is  the  mucous  patch. 
The  flora  of  the  urethra  may  provide  for  the  frequent  presence  of  these 
lesions.  The  writer  doubts  this  supp>osition  because  of  the  rarit)'  of 
symptoms  and  of  the  fact  that  if  present  the  patches  would  persist  fori 
long  time  in  so  closed  a  canal.  The  female  urethra  is  mudi  more 
accessible  and  does  not  show  patches  in  any  material  frequency.  In 
any  other  mucosa  the  lesion  is  very  mild  in  its  manifestations  and  in 
the  author's  observation  it  has  been  seen  only  at  the  meatus  in  the 
male  and  around  the  vestibule  and  meatus  in  the  female.  Some 
observers  claim  to  have  seen  severe  symptoms  occur  in  their  presence, 
notably  Bassereau^  and   Bumstead.^ 

The  urethroscopic  picture  is  that  of  a  silvery  spot  or  spots,  sodden, 
soft,  prominent,  rarely  hemorrhagic  or  tender,  identified  with  the  su^ 
face  so  that,  it  does  not  rub  oflF.  It  is  due  to  proliferation  of  the  epithe- 
lium. The  Treponema  pallidum  and  the  Wassermann  blood  test 
should  be  looked  for.  The  lesions  terminate  under  systemic  treatment 
aided  by  local  cleanliness,  whose  absence  was  manifest  in  the  cases 
of  the  author  and  filth  was  obviously  one  of  the  causes. 

Treaimenl. — The  chancre,  like  the  chancroid,  is  usually  meatal  in  its 
occurrence  and  rarely  endourethral,  but  the  mucous  patch  may  occur 
within  the  urethra  and  require  urethroscopic  applications.  Cleanliness 
of  the  surface  and  urethra  through  urinary  antiseptics  and  frequent 
urination  are  the  first  indications.  Violent  irritation  with  caustifs 
and  overstimulation  will  make  the  chancre  worse  and  often  advance 
the  patch.  Systemic  measures  must  never  be  omitted  and  alwaj'S  con- 
tinue after  the  lesions  have  healed.  Thus  they  are  an  important  part 
of  the  aftertreatment  combined  with  urinary  antiseptics  and  diluents 
provided  the  urine  is  foul.  Purification  of  such  urine  avoids  the 
irritation  so  often  seen  as  the  basis  of  mucous  lesions. 

Bassereau's  article  has  no  case  reports,  but  only  an  inference  that* 
urethral  discharge  during  an  outbreak  of  secondary*  syphilis  might  be 
due  to  mucous  patches  in  the  urethra.  There  is  only  one  case  of  mucous 
patch  in  Bassereau's  collection  and  that  was  at  the  meatus. 

Bumstead  also  has  no  case  reports  but  makes  an  indefinite  statement 
which  indeed  may  have  been  borrowed  from  Bassereau.  Of  course, 
both  these  authors  are  far  in  advance  of  bacteriologic  days.  Cui« 
is  well  detailed  in  the  clinical  section  on  page  304. 

Prostatic  Utricular  Cyst. — Inasmuch  as  this  lesion  is  caused  by  inflam- 
mation it  should  be  considered  under  special  inflanmiations  in  urethro- 
scopy.  The  cause  is  occlusion  of  the  opening  of  the  utriculus,  retention 

^  Trait^'des  Affections  de  la  Peau  Symptomatique  de  la  Syphilis,  Paris,  ia52,  p.  356. 
'  The  Pathology  and  Treatment  of  Venereal  I^seaaes,  1805,  p.  545. 
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i  normal  exudate  and  cystic  development.  It  is  a  medical  curiosity, 
i  congenital  and  hence  infantile  in  its  presence.  It  is  very  doubtful 
ther  it  is  ever  seen  in  the  adult.  The  author  has  never  discovered 
In  Europe,  Englisch^  made  a  study  of  it  among  70  autopsies  of 
born  infants  and  found  five  specimens.  In  this  country  Cabot^ 
yrts  that  it  probably  does  not  occur  among  adults  and  notes  one 
opsy  case.  Among  adults  the  best  report  of  a  possible  case  is  that 
Klotz,'  who  is  by  no  means  positive  of  the  diagnosis  but  whose 
cription  is  strongly  suggestive  of  the  lesion  Klotz  quotes  Belfield 
this  paper. 

iTie  urethroscopic  picture  is  like  that  of  any  other  mucous  membrane 
t  but  located  in  the  colliculus.  The  color  is  bluish-white  with  marked 
nslucency,  elasticity  and  tension.  An  acquired  case  would  show 
;  signs  of  chronic  urethritis  in  the  deep  urethra  and  atrophy  of  the 
liculus  might  be  expected. 

}ther  instructive  contributions  are  those  of  Springer*  and  Belfield.^ 
3yrt8  of  the  Follicles. — Occlusion  of  the  mucous  crypts  is  not  uncom- 
m  and  has  the  foregoing  characteristics  in  themselves  and  in  their 
nexa. 

Treatment, — ^The  recognition  of  these  lesions  is  the  most  important 
i  the  urethroscope  is  the  one  means  of  certainty.  The  cysts  may  be 
Dctured  with  the  knife  or  stripped  with  the  high-frequency  ciurent 
Oudin  or  the  d'Arsonval  current,  as  already  described.  Thus  cysts 
'  dealt  with  in  much  the  same  way  as  infected  glands  with  infiltrated 
cts.  Around  the  colliculus  great  precautions  must  be  observed  in 
ler  to  avoid  atrophy  of  that  body  and  closure  of  the  ejaculatory 
cts.  Again  the  aftertreatment  must  respect  the  associated  catarrhal 
suppurative  conditions.  Cure  is  clearly  outlined  in  the  clinical 
ragraphs  on  page  109. 

KHform  Strictures. — Buerger*  employs  direct  vision  through  his 
oration  lu^throscope  showTi  in  Figs.  175-177.  The  instrument  has  a 
nainal  fenestrum,  irrigation,  direct  vision  telescope  and  ample  instru- 
nt  tube.  The  sizes  range  in  even  numbers  from  22  to  28  French, 
e  average  is  24  French.  The  left-hand  figure  shows  the  large  instru- 
nt  tube  in  the  sheath,  which  has  a  urethral  and  vesical  obturator, 
tie  technic  requires  the  lithotomy  or  analogous  posture.  The 
throscope  touches  the  stricture,  the  obturator  is  replaced  by  the 
»cope,  the  urethra  is  held  or  bandaged  water-tight  around  the  sheath. 
It  turned  on,  irrigation  started  and  the  opening  penetrated  with  a 
Blip's  or  whalebone  bougie  directly  under  the  eye.  Thereafter 
itation  is  continued  or  internal  urethrotomy  performed  as  indicated. 
e  advantages  of  this  method  are  obvious. 

Tdoplastic  Urethritis. — As  elsewhere,  the  classes  are  malignant  and 
ign.    The  site  of  the  malignant  tumors  is  rarely  endourethral  but 

led.  JahrbQcher,  1873,  p.  61.  »  Tr.  Am.  Assn.  Gen.-urin.,  Surg..  1906,  i,  101. 

Jew  York  Med.  Jour.,  January  26,  1895. 

eitschr.  f.  HeUkunde.  1898.  xix.  459-474. 

our.  Am.  Med.  Assn.,  1894,  xxii,  574. 

urg.,  Gynec.  and  Obet.,  March,  1918,  xxW,  No.  3,  pp.  347-350. 
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along  the  canal  more  or  less  as  a  whole,  as  originally  shown  by  Vajda/ 
who  was  the  first  to  describe  them  in  the  deep  portions  of  the  cantl. 
Universal  involvements   have   been   described  by  Oberlaender,*  by 
Desquier*  who  employed  the  endoscope  and  autopsy  findings,  and 
Reboul*  notes  a  case  in  a  woman  with  diagnosis  by  inspection  anl 
vaginal  touch.    Vadja  in  his  report  collected  cases  from  a  number  of 
other  observers  and  since  the  work  of  these  various  authorities  their 
descriptions  have  been  fully  corroborated.    The  author  has  frequently 
seen  papillomata  in  the  deep  urethra,  the  bulbous  urethra  and  the 
terminal  portion  of  the  penile  urethra  and,  of  course,  in  the  bladder, 
but  he  never  has  seen  the  lesions  scattered  along  the  entire  canal, 
including  the  bladder. 

The  urethroscopic  picture  is  best  obtained  through  a  terminal  fanes- 
trum  instrument  because  the  inflation  with  the  air  projects  the  urethn 
beyond  the  instrument  for  a  considerable  distance  before  the  edgerf 
the  tube  damages  the  lesion.  Thus  the  number,  attachment  and 
grouping  of  the  papillomata  may  be  seen  with  least  difficulty  by  advanc- 
ing the  instrument  from  the  meatus  toward  the  bladder  and  insertiog 
the  obturator  as  required.  The  lateral  fenestrum  instrument  has i 
tendency  to  tear  the  lesions  away.  The  growths  appear  like  ordinarj* 
venereal  warts,  are  single  or  multiple,  sessile  or  pedunculated,  thick 
or  thin,  similar  to  a  cock*s-comb  with  shallow  or  deep  separatioM. 
They  are  of  a  pale  pink  or  whitish  color,  slightly  hemorrhagic,  supe^ 
ficially  attached,  tearing  off  and  breaking  easily  and  leaving  a  shallow, 
bleeding  base.  They  are  often  surrounded  with  mucus  or  mucopos 
which  their  mechanical  presence  provokes  and  they  are  themsel^'es 
moist  and  sodden.  They  do  not  terminate  spontaneously  but  must  be 
removed. 

Polypxis. — The  pathology  of  these  lesions  must  be  accurately  followd, 
as  pointed  out  by  Lewis  and  Mark*  among  recent  American  writ«is, 
who  divide  them  properly  into  the  fibrous  and  vascular  forms.  Among 
the  fibrous  t^-pe  are  fibromata,  consisting  of  pure  fibrous  tissue,  fibro- 
myxomata,  composed  of  mucous  and  fibrous  tissue,  and  fibromyomati. 
comprising  a  mixture  of  fibrous  and  muscular  elements.  The  vascultf 
form  contains  caruncles  seen  chiefly  in  women.  It  is  essential  to 
exclude  from  the  polypi  both  papillomata,  as  already  described,  and 
granulomata  or  exuberant  granulations  which  are  more  or  less  aOied 
to  them. 

Fibrous  Polypi, — The  fibrous  elements  of  the  growth  are  pure  of 
mixed  with  mucous  and  muscular  elements  to  form  respectively  the 
fibromata,  fibrom\rxomata  and  fibromyomata.  In  occurrence  they  iw 
all  rare  especially  the  pure  fibrous  polyps  but  the  mixed  types  arc  con- 
siderably more  common  especially  if  exuberant  granulations  may  be 
included  in  the  growths.  The  most  common  endourethral  fonn  is  the 
fibromjTcoma  because  it  contains  so  largely  mucous  membrane  elements, 

1  Wien.  med.  Wchnschr.,  1882,  ncxii,  1098.  *  Loc.  cit. 

«  Soc.  BelRo  de  Chir.,  December  28,  1890.  ♦  Aswa.  franc,  d'urol..  1896,  I.  39. 

*  Loc.  cit. 
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reas  the  exourethral  type  is  the  fibromyoma  because  its  muscle 
stance  is  developed  below  the  mucosa  and  crowds  it  into  the  lumen. 
!  site  is  in  the  bulbous  and  posterior  urethra,  exactly  where  the 
illse  abound  and  where  folds  of  the  mucosa  and  muscularis  are  deep, 
rk  says  in  the  work  already  cited:  "We  have  observed  postmortem 
ise  of  multiple  fibromata  in  the  prostatic  portion  of  the  canal.  In 
;  case  there  were  six  distinct  pol^'pi  scattered  over  the  inferior  wall 
I  side  of  the  prostatic  urethra." 

'he  urethroscopic  picture  is  best  obtained  with  the  air  inflation 
Tument  for  the  same  reasons  as  given  for  papillomata.  The  growths 
w  a  reddish  or  pale  color  according  to  the  sclerosis  and  the  condition 
Jie  mucosa  as  it  lies  over  the  rounded  rather  smooth  form.  The 
ichment  is  pedunculated  in  the  fibromata  and  fibromyxomata  but 
fle  for  the  fibromyoma.  The  annexa  almost  always  show  the 
sence  or  sequels  of  chronic  inflammation  and  the  lesions  have  no 
nination  unless  removed. 

^oscular  Polypi. — The  female  is  almost  solely  the  victim  of  this 
an,  which  is  described  under  urethroscopy  in  the  female  on  page 
.  The  few  reports  of  this  lesion  in  males  are  confined  to  the 
a  navicularis  and  meatus.  Inasmuch  as  one  theory  of  these  lesions 
hat  they  consist  of  erectile  tissue  occurring  in  woman  through 
development  where  she  should  have  none,  it  is  difficult  to  under- 
id  how  the  true  caruncle  can  appear  in  men  exactly  where  erectile 
ue  is  abundant  and  normal. 

aricosiiies. — Groups  of  vessels  varicosed  and  similar  to  nevi  are 
unon  in  the  female  urethra,  where  they  are  described,  but  very 
isual  in  the  male.  Only  two  well-established  cases  have  appeared 
English  literature.  These  are  the  reports  of  Klotz*  and  Young, 
ed  by  Fowler.*  Full  quotation  is  warranted  in  each  instance. 
W  of  Klotz:  "The  protruding  portion  of  the  mucous  membrane 
I  found  to  be  of  a  smooth  surface  and  a  dark  bluish  color,  of  the 
pe  and  size  of  a  coffee  bean,  sharply  defined  at  the  base  from  the 
k  pink  surrounding  portions.  The  tumor  was  soft  and  easily  yielded 
lie  pressure  of  the  tube,  although  on  introduction  it  seemed  to  offer 
ight  resistance.  On  close  inspection  within  the  tumor  a  number 
separate  cords,  separated  by  yellowish-white  lines  resembling  the 
p  of  a  coil,  could  be  distinguished,  apparently  representing  dilated 
Ddvessels,  and  imparting  to  the  whole  mass  the  character  of  a 
emous  angioma." 

W  of  Young:  "  Urethroscopic  examination  by  Dr.  Young.  No.  26 
$  tube  was  passed  into  the  prostatic  urethra,  but  it  was  impossible 
itroduce  it  as  far  as  the  verumontanum .  The  anterior  portion  of  the 
rtatic  urethra  which  was  examined  showed  nothing  particularly 
ormal.  The  membranous  urethra  was  also  about  normal.  As  soon 
be  bulbous  urethra  was  reached,  in  drawing  the  urethroscope  out- 
1,  the  picture  was  at  once  remarkably  abnormal.    Several  large, 

>  Loc.  dt.  '  Johns  Hopkins  Hospital  Report,  xiii,  91. 
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deep  red,  irregular  masses  projected  into  the  lumen,  and  between  them 
were  depressions  of  a  dull  gray  color  which  suggested  ulceration  or  old 
scars,  but  were  probably  not.  This  condition  was  present  in  the  entire 
anterior  urethra.  As  the  instrument  was  drawn  slowly  out,  a  successioD 
of  irregular,  rounded,  deep  red  masses  projected  over  the  end  of  tie 
endoscope;  these  were  apparently  covered  by  healthy  mucous  meiD- 
brane,  and  between  them  were  irregular  depressions  of  grayish  color, 
supposed  at  first  to  be  ulcers,  but  no  exudation  could  be  obtained  froo 
them,  and  probing  did  not  cause  any  hemorrhage,  so  that  it  wis 
evident  that  they  ^ere  not  ulcers.  The  rounded  deep  masses  whick 
were  scattered  over  the  mucous  membrane  were  evidently  dilated 
bloodvessels.  There  were  no  ulcerations  to  be  seen  and  no  ruptuwd 
vessels  or  definite  points  of  active  hemorrhage,  though  blood  con- 
stantly appeared  in  the  endoscopic  field. 

Treatinent — The  important  manifestations  are  papilloma, 
caruncle  and  varix.  The  urethroscope  records  exact  diagnosis  and 
offers  removal  or  destruction  with  the  snare,  electrocauter}',  hijrfj- 
frequency  current  of  Oudin  in  the  desiccating  or  coagulating  strength 
as  shown  in  the  soap  test  noted  on  p.  501,  or  tlie  d'Arsonval  current 
as  described  on  p.  501 .  The  electrotherapeutics  are  the  best  and  treat- 
ments are  repeated  only  after  the  reaction  of  each  has  disappeared  or 
nearly  disappeared.  The  aftertreatment  comes  in  when  the  growth  b 
entirely  gone  and  the  mucosa  is  closing  over  its  attachment.  MM 
stimulation  of  this  point  may  be  required  and  is  best  given  through  the 
urethroscope  alternating  with  instillations  and  injections  according  to 
circumstances.  Inspection  of  the  urethra  at  long  and  regular  inter^'als 
to  determine  any  tendency  to  relapse  of  the  growth  is  a  very  important 
detail  of  the  aftercare.  Cure  will  in  the  pathologic  sense  mean  removal 
of  the  growth  so  that  no  return  occurs,  but  the  portion  of  the  mucoa 
involved  is,  of  course,  destroyed,  usually  without  any  inconvenience 
to  the  patient.  Symptomatic  cure  adds  the  absence  of  such  post- 
operative sequels  and  also  the  relief  of  secondary  catarrh  or  other 
discharge. 

Malignant  Neoplasms. — Under  this  classification  are  included  only 
carcinoma  and  sarcoma  of  the  urethra. 

Carcinovia, — The  forms  are  primary  and  secondary  as  in  all  otbff 
new  growths.     Secondary  cancer  of  the  urethra  ulcerating  into  the 
canal  from  its  glandular  and  visceral  annexa  is  by  no  means  uncommon 
in  both  sexes,  as  already  stated.    In  the  male  the  usual  origin  is  the 
prostate  and  in  the  female  the  vagina  and  uterus,  and  in  both  sexeJ 
the  bladder.    The  primary  cancer  of  the  urethra  is  ver>"  uncommofi 
when  compared  with  carcinoma  in  general  and  with  other  urethral 
disease.    Its  actual  frequency,  according  to  well-established  cases,  k 
27  cases  in  the  male  and  36  in  the  female  on  the  authority  of  such 
recent  researches  as  those  of  HalH  and  Lec^ne  and  Prat.*    This  list 
includes  those  of  absolutely  fixed  diagnosis  and  others  could  be  added 

*  Ann.  Sur>?.,  March,  1904,  xxxix,  375. 

»  Hartmann's  Travaux  de  Chirurgio  Anatome-Clinique,  1904,  p.  278. 
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which  it  is  doubtful.  The  majority  were  squamous-celled  cancer, 
specially  when  associated  with  chronic  inflammation  in  the  annexa 
t  stricture.  The  site  is  chiefly  in  the  bulbous  urethra,  where  folds  and 
bronic  inflammation  are  common  and  where  the  most  severe  types 
t  anterior  stricture  are  encountered.  Such  hard  infiltrations  are,  as 
[ready  shown,  associated  with  benign  neoplasms,  and  from  this  fact  it 
dows  that  they  have  a  diirect  bearing  on  cancer  formation  as  shown  by 
[artmann.  As  in  other  cancers  of  passages  in  the  body,  they  cause 
ifiltration,  fixation,  obstruction,  hemorrhage,  destruction  and  l>Tn- 
hatic  involvement.  These  factors  complete  the  picture  but  suggestive 
utline  or  sketch  of  the  disease  is  furnished  by  bleeding  without  urina- 
on  or  erection. 

The  urethroscopic  picture  is  supplied  strictly  by  only  three  reports 

I  which  the  diagnosis  was  reached  by  the  urethroscope.  These  are 
le  cases  of  Gruenfeld,^  Oberlaender,^  and  Beck.' 

These  cases  may  be  summarized  in  the  follow^ing  terms  as  showing 
GUiations  in  the  findings: 

Case  of  Gruenfeld. — ^The  lesion  was  carcinoma.  Insertion  of  a  straight 
ibe  for  12  cm.  discovered  a  yellowish-w-hite,  pedunculated,  pol^'poid 
itgrowth.  A  second  flattened  tumor  w^as  situated  4  cm.  cephalad. 
his,  too,  was  yellow-white.  In  the  deep  urethra  the  entire  mucosa 
as  peculiar.  Near  the  colliculus  w  as  a  congested  band  curving  toward 
le  right  and  the  other  elements  of  the  picture  were  a  mass  placed 
TOSS  the  canal,  partly  red  and  partly  pale,  with  a  surface  uneven, 
JTowed,  excavated  in  spots  and  vascular.  A  delicate  septimi  appeared 
iring  withdrawal  of  the  urethroscope,  showing  a  hemorrhagic  livid 
*ne  above  and  an  ulcerated  zone  below\  Changes  in  position  and 
lation  of  the  mass  disclosed  ulcers  and  in  the  low-er  aspect  two  spots 
ce  facets. 
Case  of  Oberlaender. — ^The  growi:h  was  a  squamous-celled  cancer. 

II  passing  a  27  F.  urethroscope  to  the  bulb  a  crescentic  w-hitish  sclerosis 
a  grayish  dry  annexum  of  mucous  membrane  was  encountered  and 

hers  much  similar  were  scattered  along  the  canal  as  far  as  the  fossa 
ivicularis  with  many  folds  and  follicular  and  glandular  involvement, 
his  growth  had  cephalad  to  it  a  red  and  raw%  irregular  and  friable, 
bulated  and  raspberrylike  mass  which  came  into  the  field  clearly  on 
taking  traction  on  the  penis. 

Case  of  Beck, — ^The  neoplasm  was  a  squamous-celled  carcinoma. 
Tie  mass  was  near  a  stricture,  hemorrhagic,  papillary  and  placed  on 
be  dorsal  and  right  walls  of  the  canal. 

Berkeley  Hill,  in  consultation,  urethroscoped  the  patient.  The 
dious  report  lacks  definite  proof  of  stricture,  as  perhaps  intended, 
he  man  was  sixty-one  years  old,  and  at  eighteen  years  had  a  brief 
morrhea.     Stream  alw-ays  progressingly  reduced,  until  six  months 

'  Grunfeld:    Die  Endoscopie  dcr  Hurnrohre  und  Bluso.  Deutsche  ChirurRie,  Lief.  50, 

Internat.  Centralbl.  f.  d.  Physiol,  ii.  Pathol,  d.  Ham.  and  Sexualorgane,  1893,  iv,  244. 
Intcrnat.  Climes,  1892,  2.  S.  ii.  2r,(y 
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before  consultation  nnl\-  No,  I  catheter  could  pass.  At  the  same  timf 
there  was  a  swelling  in  the  perineiun  and  dysuria.  I^ier  No.  rmihtUr 
could  be  passed.  Catheter  life  at  home  soon  produced  henutuhi 
Admitted  to  hospital  with  hard  perineal  swelling,  ;{  x  12  iiichn.  Nn 
pain.  No  cachexia,  i'rostate  and  membranous  urethra  hralthi'.  Nn 
enlarged  l.vmph  nodes.  No  false  passage.  Stricture  four  inefaesbci 
from  meatus.  Perineal  section.  Palliative  procedure.  Death.  Nn 
RUtopay.     Hquamous-cellcd  cancer  judgwl  from    biopsy. 

The  diagnosis  will  be  furnished  early  with  the  alil  of  the  urelhr««co|K, 
which  offers  a  far  more  opportime  moment  for  operation  and  thiii 
avoids  relapses  and  recurrence.  In  many  of  the  records  the  diswe 
was  known  only  bj-  perforation  of  the  urethra  or  by  obstmrtioo, 
extravasation  and  sinuH  formation.  Hall  collected  21  cwtes  with 
absolutely  pathologic  diagnosis,  in  which  the  re|>ort  of  OtwrUrmlw 
was  the  only  one  in  which  the  tumor  did  not  return  in  ius.s  tJiaii  u  \ru 
after  intervention.  I'rethroscopy  and  diagnosis  are  riKiuireil  in  iV 
face  of  bleeding  indejx?ndent  of  urination  or  erection,  altered  stmun  "f 
fimction  and  a  hemorrhagic,  warty  growth  during  the  careinnmilous 
period  of  life.  The  growth  inaj'  be  snared  or  cJipped  for  a  spccimHi- 
which  will  make  the  diagnosis  final.  These  growths  have  no  ktWi*" 
nation  other  than  that  of  enlargement,  extension,  ulceration  and  met**" 
tascs,  which  are  delayed  but  apparently  nc\'er  avuitled  even  ^* 
operation. 

Sanomn.—Thi;  forms  are  primars'  and  secondarj',  as  notnl  for  *^*'' 
cinoina  and  tlie  benign  neoplasms.   The  occurrence  is  intrin^cmlly  i^''\  1 
compared  with  otlier  new  growths  and  witli  variou-s  other  uretl*-     -  ' 
lesions.     Women  are  much  more  commonly  the  victims,  but  srrtf 
well-established  cases  arc  reported  in  the  male.    In  European  mcAi' 
literature  the  first  accepted  notes  are  those  of  Hoeniug,' 
sarcoma.   Similar  reimrts  occur  every  few  years  up  to  the  present  t 
including  those  of  Hizzoli-  and  Tillaux.' 

Henttncr,*  I^jars'  and  Albarran"  say  much  of  vesical  tumors,  b 
mention  no  urethral  tumors  and  have  no  individual  cose  reports. 

In  American  medical  literature  Hall  and  Frick'  have  destTibrd  . 

mehinosarcoma  which  on  autopsj'  ga\e  good  evidence  of  iirethr"^^* 
source.  I.Bter,  Mark*  details  a  primary  urethral  sarcoma.  The  ii 
throscopic  jiirture  is  sufficiently  suggestive  to  stan<l  as  probabl>'  t>pia 
A  24  F.  air-jlilating  urethroscope  was  arrested  near  the  <iinmn.  Dil— ^ 
tation  revealed  irregular  pale  polypoid  masses  scattered  along  I 
whole  wall  of  the  urethra.  Penetration  of  the  lHl)e  to  tlie  scTotj — 
urethra  scrBi)ed  off  several  of  the  masses,  whose  liemorrhaKe  ifcUy^^^ 
further  observation  for  a  few  days.    These  specimens  were  UwL  *" 

second  examination  secured  other  specimena  from  the  derpcr  « 
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thra  up  to  the  membranous  canal.  A  cystoscopy  revealed  marked 
itracture,  severe  cj'stitis  but  no  new  growth  w^ithin  the  bladder. 
e  lesion  was  a  sarcoma. 

?or  the  diagnosis  there  is  nothing  absolute  except  the  microscope, 
t  a  sessile,  hard,  scarlike  growth  of  relatively  slow  advance  and  great 
titration  suggests  a  sarcoma.  If  the  prostate  is  in  a  similar  condition 
;  lesion  probably  is  secondary  and  contiguous. 
Carcinoma  and  sarcoma  are  the  growths  included  and  the  urethro- 
>pe  is  an  instrument  of  diagnosis  and  never  of  treatment.  The 
)logist  is  at  once  compelled  to  adopt  radical  ablation,  including  a 
ge  part  of  the  surrounding  tissues.  In  modem  view  the  immediate 
plication  of  intensive  a'-ray  treatment  to  the  open  wound  is  one  of 
;  most  potent  means  of  aftertreatment  to  postpone  or  prevent 
apse.  Cure  must  in  these  dangerous  growths  mean  relief  from  relapse 
the  two  or  three  years  relied  on  in  general  surgery  as  a  ciu^. 
Trethral  Calculi. — ^The  forms  are  primary,  which  develop  within  the 
•thra  itself,  or  secondary,  which  arise  in  the  upper  urinary  organs 
i  passages  and  lodge  within  the  urethra  in  their  transit.  The 
DMiry  calculi  are  the  direct  product  of  obstruction,  stagnation, 
composition,  precipitation  and  formation  of  the  stones.  The  urine 
ielayed  by  the  obstruction  and  its  solid  elements  mix  with  mucus 
er  precipitation  and  then  form  the  concretion.  They  are  therefore 
Jid  in  stricture,  fistula,  diverticulum  and  valves.  Like  other  calculi 
y  have  a  kernel  or  nucleus  usually  consisting  of  hardened  pus, 
;ritus  and  epithelia  or  even  a  sjonpexion  from  the  prostate  or  seminal 
licle  as  reported  by  Mark^  in  a  man,  forty-four  years  old,  who  had 
in  voiding  gelatinous  ovoid  masses  from  time  to  time  much  like  the 
npexion  of  Robin.  An  elastic  stricture  contracted  and  pocketed  a 
»ne  proximal  to  it.  This  was  discovered  and  removed  through  the 
Jthroscope  and  found  to  be  a  shell  of  phosphates  containing  a  dried 
mel  which  was  undoubtedly  one  of  Robin's  bodies. 
The  bladder  during  lithiasis  may  become  encrusted  through  the 
scipitation  of  salts  upon  its  roughened  surface.  Chute^  has  described 
alogous  crusts  in  the  urethra,  formed  during  a  tuberculous  process. 
>reign  bodies  have  been  retained  in  the  urethra  long  enough  to  become 
vered  with  precipitated  salts,  but  this  process  is  not  strictly  a 
biasis. 

The  secondary  stones  originate  in  the  kidneys,  ureters,  bladder  or 
wtate  and  in  their  passage  into  the  outer  world  are  held  up  in  the 
rmal  or  pathologic  urethra.  In  site  they  may  be  partly  within  the 
dder  and  urethra,  forming  the  vesicourethral  deposits,  or  partly 
hin  the  prostate  and  the  urethra  comprising  the  prostatourethral 
cretions  or  wholly  within  the  urethra  making  the  truly  urethral 
:imens.  The  author  has  never  seen  any  but  the  last  type  in  his  own 
rtice.  Casper*  reports  a  case  of  stone  lying  within  the  prostate 
the  canal,  and  there  are  other  similar  case  records  by  noted  authors. 

Loc.  cit.,  p.  219.  »  Boston  Med.  Jour.,  1903,  cxlix.  361. 

Text-book  of  Genito-urinary  Diseases,  translated  by  Bonney,  1909,  ii,  386. 
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The  author'  reported  a  case  of  urethral  lithiasis  in  a  Chinaman  vbcat 
specimen  is  shown  in  Fig.  179,  and  a  case  of  multiple  prostatic  lithiasB 
in  an  aged  sailor  who  passed  them  during  urination.  The  specimsu 
are  shown  in  Fig.  361. 

Treatment. — Stones  in  the  bladder  should  be  removed  at  on(«,u 
prevention  of  their  washing  into  the  urethra  and  lodging  at  somenoimil 
or  pathological  narrowing  of  this  canal.  Stones  whibh  are  located  boA 
within  the  urethra  and  the  bladder  or  the  urethra  and  the  prostitt 
will  require  cystotomy  or  prostatomy  for  their  remo\"al.  Stones  whii 
have  lodged  or  formed  within  the  urethra  may  be  taken  away  only  by 
external  urethrotomy,  as  was  the  procedure  followed  bj'  the  author  in 
the  urethral  stones  shown  in  Fig.  179.  The  immediate  aftertreatiuHit 
of  all  these  operations  is  given  under  each  and  the  remote  aftercueii 
sufficiently  discussed  under  lithiasis  in  Chapters  XI\',  XV  and  XU 
so  far  as  habit,  diet  and  medication  are  concerned.  Attention  te 
obstructions  of  the  urethra  is  note<l  under  Stricture  in  Chapter  HI. 


PiQ.  179.— L'rethrnl 


urethral  slricWK', 


URETHKOSCOPT  IN  THE  FEMALE. 

Significance. — In  woman,  as  in  man,  urethroscopy  is  most  imporUit 
for  diagnosis,  treatment  and  prophylaxis  in  both  the  personal  and  sociil 
senses.  Similar  lesions  such  as  hypersensiti^eness,  narrow  meatus swl 
stricture,  as  in  the  male,  may  prevent  ready  examination  and  heiire  ll* 
foretreatment  should  be  sufficient  to  accu-stom  the  patient  to  an* 
manipulations.  The  distribution  of  lesions  begins  in  the  bladder  ind 
ends  at  the  vestibule,  hence  a  proper  urethroscopy  should  bepn  sitli 
the  trigonum  of  the  bladder  and  end  at  the  meatus  exactly  a$  in  tht 
male. 

In8tniments.^><'aturalh-  the  same  five  classes  are  a\'ailable  as  sUtM 
in  the  historical  recapitulation  of  the  science  in  the  male,  but  in  modw 
practice  the  same  choice  is  made  and  in  the  author's  opinion  shouli  ' 
embrace  at  least  one  intrinsic  illumination,  water  dilatation,  mapiily- 
ing,  lateral  fenestrum,  operation  cystourethroscope  and  one  intrinsac 
illumination  air-dilatation,  magnifying,  terminal  fenestrum,  ojieratiMi 
urethroscope.  The  same  atrcessories  in  instruments  and  medicaments 
are  available  as  in  the  opposite  sex  and  naturally  the  procedure  does  not 

1  Now  York  Med.  Jour.,  1913.  xc\Ti,  482. 
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ry  between  the  sexes  in  the  remote  and  immediate  preparation  of  the 

om,  patient  and  attendants. 

Tedmic. — ^The  proeess  of  passing  the  urethroscope  in  woman  has 

ur  steps:  insertion,  advancement,  depression  and  penetration. 

By  insertion  the  instrument  is  engaged  in  the  meatus  while  the  labia 

«  held  apart  and  this  is  followed  by  advancement  which  carries  the 

p  to  the  neck  of  the  bladder,  which  is  usually  at  an  angle  w^ith  the  axis 

the  urethra.  Depression  of  the  eyepiece  brings  the  obturator  into 
e  line  of  the  neck  and  then  gentle  penetration  carries  it  through  the 
it-off  muscle  into  the  bladder,  where  its  presence  is  shown  by  flux 

urine  when  the  pilot  is  withdrawn. 

The  identical  rules  of  gentleness,  patience  and  deliberation  must  be 
llowed  in  the  female,  as  in  the  male,  and  these  cannot  be  too  much 
iphasized  in  practice. 

Anatomy  of  the  Urethra. — The  details  of  the  gross  and  minute  stnic- 
re  of  the  female  urethra  have  been  mentioned  in  the  Chapter  on 
moc'occal  Urethritis.  The  chief  elements  are  the  folds  of  the  muscle 
the  neck  of  the  bladder,  the  mucous  crypts,  Skene's  glands  and  the 
rt  that  the  mucosa  is  continuous  from  the  vestibule  to  the  bladder. 

Normal  Clinical  Features. 

Naturally  the  general  aspects  and  arrangement  are  not  unlike  the 
aracteristics  of  the  deep  urethra  in  the  male,  of  which  it  is  the  homo- 
^e.  We  find  therefore  that  delicacy  is  shown  by  the  thickness, 
*dom  by  the  attachment,  positive  redness  by  the  color,  definite 
mllation  by  the  vessels  and  elasticity  by  the  structure  as  a  whole, 
he  crypts  and  glands  are  both  moderately  abundant  and  the  laxity 
ad  folds  are  more  numerous  than  in  the  male,  where  the  prostate  seems 
)  prevent  them.  Skene's  glands  are  homologous  with  Cowper's 
lands  in  man  and  are  equally  important. 

Special  Normal  Features  of  the  Urethral  Segments. 

The  female  canal  is  not  divisible  into  the  anatomical  portions,  as  the 
4de,  but  in  clinical  urethroscopy  the  neck  of  the  bladder,  urethra  and 
eatus.  The  vesical  neck  is  usuallv  characterized  bv  a  rounded  trans- 
?rse  eminence  which  forms  a  complete  collar  made  up  of  the  circular 
uscle  fibers  and  is  striated  by  numerous  axial  furrows  marking  the 
Dgitudinal  muscular  bundles.  The  appearance  is  typical  of  the 
irse-string  arrangement  of  the  sphincter  muscle.  The  urethra  has 
ft,  lax,  mucous  membrane  containing  numerous  follicles  and  glands. 
he  meatus  is  a  dimple  and  contains  at  or  within  its  margin  the  tw-o 
lets  of  Skene's  glands,  one  on  each  side. 

Pathological  Clinical  Features  of  Urethroscopy. 

Is  in  nnen,  so  in  women,  one  must  distinguish  the  gonococcal  from  the 
igonoc^occal  manifestations. 
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A.    Gkmoeoceal  LeBions. 

In  the  process  and  results  of  gonococcal  inflammation  much  the  same 
changes  develop  in  both  the  female  and  the  male  urethra.  The  delicacy 
of  the  mucosa  is  altered  or  lost  by  thickening  and  the  attachment 
becomes  more  dense.  Color  and  vascularity  are  greatly  heightened  to 
a  livid  red  in  active  spots  or  decreased  to  a  paler  hue  where  infiltntio& 
has  reduced  the  blood  supply.  Altered  elasticity  is  manifested  akx^ 
with  the  foregoing  processes.  The  crypts,  glands  and  lacunse  are  simi- 
larly affected  so  that  one  sees  glands  in  which  an  active  process  produces 
increased  secretion  and  those  in  which  atrophy  induces  dryness  and 
loss  of  the  normal  mucus.  The  laxity  and  folds  of  the  mucosa  may 
be  increased  or  decreased  and  its  gloss  abolished  by  loss  of  surface 
epithelia  or  cellular  substitution.  It  must  be  remembered  that  aS 
these  general  lesions  are  variously  related  to  each  other  and  scattered 
along  the  canal.  In  woman  the  urethra  is  so  short  that  the  variatioos 
and  groupings  are  less  manifest  than  in  the  male. 

Pathological  Special  Features  of  Urethroscopy. 

The  list  is  identical  with  the  one  given  for  the  male  in  the  nature  rf 
the  identity  of  the  soil  and  of  the  infecting  organism.  There  are  theI^ 
fore  seen  soft  infiltrations  and  bullous  edema.  Infected  glands  witk 
gaping  ducts  and  thick  discharge  or  no  discharge  occur  with  the  moist 
or  dry  form  of  glandular  compromise.  Cellular  change  is  represented 
by  granulation  tissue,  polypoid  masses,  exfoliation  and  ulcers.  Strictupe 
formation  is  the  transition  from  soft  infiltration  likewise  througb 
cellular  modification  and  often  results  in  deformity,  although  tigkt 
stricture  as  such  is  very  rare  in  woman.  More  minute  details  of  lO 
these  lesions  are  given  under  the  subject  of  Chronic  Gonococcal 
l^rethritis  on  page  264  or  under  Urethroscopy  in  the  Male  on  page  618. 

B.  Nongonococcal  Lesions. 

There  is  no  difference  in  the  varieties  ind  significance  of  these  cob- 
ditions  between  the  two  sexes,  but  several  of  them  are  either  less  cr 
more  common  in  women  than  in  men. 

Anatomical  Abnormalities  in  the  form  of  valves  and  diverticula  ait 
much  less  frequently  encountered  in  women. 

Special  Inflammations  and  Infections  have  about  the  same  1 
occurrence  and  importance  and  catalogue  the  same  lesions,  notably 
urethritis  of  catarrhal,  suppurative,  herpetic,  tuberculous,  chancrcAU 
and  syphilitic  origin.  They  do  not  differ  in  any  essential  clinical  detail 
from  the  descriptions  already  stated  for  them  in  the  male,  with  d\ic 
allowance  for  anatomical  arrangement. 

Neoplastic  urethritis  is  the  first  to  show  differences  althou^  the 
essential  subdivisions  into  primary  and  secondary,  benign  and  maUg- 
nant  growths  must  be  followed.    The  frequency  is  greater  in  women 
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men  in  accordance  with  the  law  of  all  neoplasms.    Secondary 
i  are  most  common  of  all  through  contiguity  of  organs  commonly 
1 — ^uterus,  vagina  and  bladder, 
mign  Neoplasms. — Under  this  heading  are  comprised  the  same 

as  just  noted  in  the  male. 

loma. — Papilloma  has  the  same  clinical  aspect  as  in  man  and 
tbout  the  folds  of  the  vulva  and  the  surface  of  the  vestibule. 
3thral  specimens  are  often  associated  and  are  easily  recognized 

the  urethroscope. 
ms. — Counting  the  vascular  polypi  as  the  chief  form,  polypus 

more  common  in  woman  than  in  man,  but  on  the  other  hand, 
[)olypi  are  by  no  means  uncommon  and  may  enlarge,  elongate 
dicles  and  by  muscular  action  present  at  the  meatus  exactly  as 
polypi  appear  at  the  os  externum.  Their  clinical  characteristics 
same  as  those  seen  in  the  male  and  likewise  their  urethroscopic 

^lar  Polypiuf, — ^The  vascular  polv'pus  is  also  called  caruncle, 

caruncle  and  angioma.    It  is  the  most  common  of  all  polypoid 

growths,  including  both  sexes,  and  the  last  term  t>^ifies  its 

As  already  stated,  it  is  rare  and  almost  inexplicable  in  the 

its  basis  is  assumed  to  be  misplaced  erectile  tissue  in  woman, 

I  not  characteristic  of  the  female.    The  site  is  at  the  meatus  or 

B  meatus,  and  like  pol>T)us  is  often  crowded  outward.     Its 

ice  is  a  connective  tissue  stroma  filled  with  tufts  of  capillaries, 

ntly  innervated  and  covered  with  stratified  epithelium.    They 

are  single,  but  may  be  multiple.    The  urethroscopic  picture 

il  but  the  use  of  the  instrument  is  not  necessary  because  the 

ye  will  make  the  diagnosis  on  everting  the  meatus.    They  are 

ed,  tender  and  soft  tufts  of  mucous  membrane,  bleed  easily 

either  sessile  or  pedunculated  in  their  attachment.    Their 

tion  rests  on  operative  removal  as  the  aggravation  of  urination 

jrcourse  increases  their  size  and  symptoms. 

es. — On  account  of  the  erectile   sinuses   in  the  vulval  which 

emselves  become  varicosed  enlarged  venules  in  the  urethra, 

ly  around  the  meatus,  are  much  more  common  in  woman  than 

The  influence  of  pregnancy  in  causing  extensive  distention 

tration  of  the  veins  is  another  factor  in  this  greater  frequency. 

^osis  is  usually  so  obvious  that  a  urethroscopy  is  unnecessary 

eed,  the  instrument  may  cause  bleeding  of  obstinate  type  from 

ns. 

ilignant  Neoplasms. — (Carcinoma  and  sarcoma,  primary  and 
py  are  the  forms  recognized. 

loma. — ^The  frequency  of  cancer  in  and  about  the  uterus, 
ind  bladder  makes  secondary  lesions  much  the  more  com- 
t  the  diagnosis  is  already  established  from  the  initial  focus  so 
jthroscopy  is  unnecessary,  with  the  sole  exception  of  some 
vesical  cancer  originating  in  the  neck  of  the  bladder  and 
ig  into  the  urethra.    The  primary  growths  may  arise  at  any 
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l)<)int  of  the  mucosa  as  site  and  show  the  urethroscopic  pictures 
described  for  the  male.    Naturally  their  clinical  course  is  the  same. 

Sarcoma. — The  forms  are  the  same  as  those  enumerated  for  themde 
and  the  lesion  is  much  more  common  in  woman,  according  to  Marks, 
in  the  work  already  cited.  Legueu,*  however,  states  as  the  result  of 
investigation  that  sarcoma  is  found  chiefly  in  women  during  adult 
life:  of  10  recorded  cases  only  2  appeared  in  women  seventeen  and 
twenty-two  years  old.  Legueu  contributed  no  personal  material 
Ehrendorfer^  has  noted  a  well-founded  case.  The  diagnosis  is  usually 
established  by  ordinary  physical  examination  as  a  large,  hard  mass 
but  there  is  nothing  pathognomonic  of  the  lesion.  I'rethroscopy  miy 
furnish  additional  evidence. 

Calculi. — Lithiasis  of  the  urinary  tract  is  decidedly  common  in  womeo, 
although  not  so  common  as  in  men.  Primary  stones  of  the  feffldc 
urethra  are  practically  unknown  on  account  of  the  shortness,  dilati- 
bility  and  muscularity  of  the  canal.  Secondary  concretion  is  likewise 
very  rare.  Finsterer'  has  produced  the  best  study  of  this  subject  with 
the  result  of  discovering  only  14  recorded  cases  in  literature.  Their 
symptoms,  course  and  diagnosis  would  be  much  the  same  as  in  the  male 
with  allowance  for  anatomical  distinctions.  The  recognition  of  the 
stones  may  be  made  with  a  probe  as  well  as  with  the  urethroscope. 

THERAPEUTIC  URETHROSCOPT. 

Varieties. — The  influence  of  the  sexes  is  not  a  great  one  because  many 
of  the  essential  chronic  lesions  occur  in  the  mucosa  of  men  and  womeo 
alike.  For  this  reason  l)oth  the  male  and  the  female  are  implied  in 
the  foregoing  descriptions.  Of  greater  importance  are  the  differences 
between  the  gonococcal  and  the  nongonococcal  lesions.  The  fonnff 
are  the  most  manifest  and  are  therefore  given  first  place  in  the  following 
paragraphs  as  the  typical  foci. 

Gonococcal  Lesions. — General    Principles. — It   should   always  be 
remembered   that   urethroscopy  is  only  associated  with  the  other 
methods  of  treatment  and  that  it  is  used  in  alternation  and  in  sequence  ] 
with  such  other  methods.    This  viewpoint  is  always  implied  in  the 
follow^ing  paragraphs. 

Management. — t'rinary  antiseptics  are  advisedly  given  as  prelimi- 
nary precautions,  and  if  the  work  is  at  all  severe,  rest  in  bed  overnight 
is  a  wise  protection  against  hemorrhage  and  other  results.  Irrigation 
of  the  urethra  with  styptics  and  antiseptics  after  the  instrument  is 
withdrawn  will  often  keep  down  immediate  distress  on  the  part  of  the 
patient.  The  best  is  nitrate  of  silver  in  strengths  of  1  in  2(100  to  I  in 
500,  with  preference  for  the  weaker  solutions,  relatively  larger  quanti- 
ties and  heat  to  toleration.  As  in  treatment  of  gonococcal  urethritb 
by  other  means,  nonstimulating  diet  and  the  drinking  of  much  watei 

»  Traits  GhirurKical  d'Urologie.  Paris,  1910,  p.  975. 

*  Centr.  f.  Gyniikol..   1892,  x\n,  321. 

"  Deutsch.  Zoitschr.  f.  Chir.,  1906.  Ixxxi,  140. 
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*  advisable.  Medicinal  measures  are  represented  by  continuation 
need  may  require  of  the  drugs  employed  during  other  forms  of 
fatment. 

Methods. — As  in  the  treatment  of  urethral  lesions  in  general,  so  in 
tthroscopy  the  details  are  nonoperative  and  operative.  This  dis- 
Qction  means  that  through  the  urethroscope  applications  of  medica- 
ents  may  be  made  as  well  as  operations  done,  but,  on  the  other  hand, 
•ethroscopy  is  itself  operative  and  should  be  so  considered  in  all 
jpeets  from  preparation  to  aftercare. 

No  matter  whether  drugs  are  applied  or  instruments  used  through 
le  urethroscope  the  lesions  are  the  same  in  both  anterior  and  posterior 
)rtions  of  the  canal  and  conservative  gentle  measures  used  several 
mes  are  much  more  safe  and  efficient  than  severe  treatment  used  once, 
he  vulnerability  of  the  mucosa  to  disease  and  to  medicinal  or  operative 
eatment  is  the  same,  which  means  that  anything  which  damages 
e  membrane  severely  may  damage  it  beyond  recovery  and  in  that 
nse  destruction  of  the  mucosa  should  be  very  cautiously  undertaken, 
the  use  of  the  d' Arson val  high-frequency  current  and  the  Oudin 
^h-frequency  current  a  special  cable  and  electrode  are  advisable, 
Jiough  an  ordinarily  well-insulated  wire  will  often  serve  the  pur  - 
'Se.  Among  the  special  electrodes  none  is  l>etter  than  that  of  Bugbee. 
Nongoiiococcftl  Lesions. — ^Principles  and  Management. — Xongono- 
ccal  conditions  have  much  the  same  basis  and  indications  as  the 
nococcal  with  due  respect  for  the  difference  in  the  underlying  infec- 
ms  and  lesions.  The  frequency  of  catarrhal  reaction  associated  with 
ese  nongonococcal  diseases  is  one  of  their  most  important  pecu- 
rities.  In  each  of  the  foregoing  descriptions  the  various  important 
itures  are  alreadv  noted. 

Methods. — ^The  medicinal  means  must  be  adapted  to  the  special 
nn  of  infection.  The  urethroscopic  group  of  cases  are  necessarily 
ironic  in  their  manifestations  and  require  appropriate  attention, 
otably  catarrhal,  suppurative  and  syphilitic  invasions  have  their 
Gtrticular  and  familiar  requirements  by  systemic  administration, 
hancroid  requires  its  own  local  measures.  Each  such  method  of 
tatment  has  been  discussed  under  its  own  disease.  Surgery  is  applied 
)the  vast  majority  of  these  cases  already  shown  in  each  pathological 
:ample. 


CHAPTER  XIII. 

CYSTOSCOPY. 

GENERAL  CONSIDERATIONS. 


Introduction. — ^Basic  Principles. — ^A  surgical  procedure  such  as 
cystoscopy  rests  on  certain  bases  which  should  be  firmly  founded  in 
the  mind  of  the  student  and  beginner  before  he  may  expect  to  make 
any  material  progress  or  reach  true  success.  These  basic  principle 
will  first  engage  attention,  and  include  in  particular  the  general  indi- 
cations of  cystoscopy,  the  confirmations  of  cystoscopy,  the  special 
indications  of  cystoscopy,  the  laboratory  indications  of  cystoscopy, 
the  miscellaneous  important  indications  of  cystoscopy,  the  contra- 
indications of  cystoscopy  and  other  urological  instrumentation  and 
the  case  records  in  urology. 

The  description  of  the  various  t^^es  of  cystoscopy  and  the  discussion 
of  the  application  of  cystoscopy  to  the  different  pathological  processes 
of  the  urogenital  tract  will  comprise  the  subject-matter  of  Chapters 
XIV,  XV,  XVI  and  XVII. 

(General  Indications. — Advances  in  electricity  resulting  in  thep^odu^ 
tion  of  exploring  instruments  in  many  of  the  arts  and  sciences  have 
given  medicine  the  urethroscope  and  cystoscope  and  many  other 
instruments  of  the  diagnostic  and  therapeutic  type,  such  as  the  rhino- 
scope,  laryngoscope,  auroscope,  proctoscope  and  the  like. 

Advances  in  objective  diagnosis  in  all  branches  of  medical  science 
have  reached  no  greater  progress  than  in  urology  through  urethros- 
copy and  cystoscopy  and  their  adjuvants — the  various  renal  tests 
and  radiography. 

The  urethroscope  is  the  instrument  of  objective  diagnosis  of  all  the 
organs  of  the  lower,  urogenital  tract:  in  the  male,  the  urethra  and 
the  glands  and  ducts  adjoined  to  and  emptying  into  it,  namely— the 
prostate,  testicles,  seminal  vesicles  through  their  ejaculatory  ducte, 
Cowper's  glands  through  their  outlets  and  the  simple  and  complicate 
mucous  follicles;  and  in  the  female  the  urethroscope  is  of  value  fl^ 
exploring  the  urethra,  which  ih  woman  represents  as  much  of  the 
urethra  in  man  as  lies  above  the  outlets  of  the  sexual  glands  referred  to. 
In  children,  urethroscopy  is  practically  impossible. 

The  cystoscope  is  the  means  of  localization  of  lesions  of  the  intrinsic 
organs  of  the  urinary  group  which  include  the  bladder,  the  ureters 
and  the  kidneys  in  the  male  and  female,  in  both  the  adult  and,  with 
certain  restrictions,  the  child. 

The  various  organs  of  the  sexual  and  urinary  systenas  are  not  only 
complex  and  refined  but  their  nervous  control,  centripetal  and  centri- 
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al,  is  located  in  about  the  same  segment  of  the  spinal  cord,  which 
ounts  for  the  close  relation  of  physiological  and  pathological  mani- 
tations.  The  many  tissues  of  these  organs  are  so  delicate  and  their 
uctures  so  analogous  that  they  are  all  subject  to  much  the  same 
)es  and  degrees  of  disease.  The  physiologic  continuity  of  the  urinary 
paratus  from  the  kidneys  to  the  urinary  meatus  in  both  sexes  renders 
5sible  direct  transmission  of  many  diseases  from  a  single  focus, 
tally  and  proximally,  until  the  whole  system  becomes  more  or  less 
reived.  Exactly  the  same  state  of  affairs  applies  in  the  sexual  organs^ 
ing  to  continuity  between  the  urethra  of  the  male  and  the  prostate, 
ninal  vesicles,  vasa  deferentia  and  testicles,  and,  in  the  female, 
tween  the  ovaries  and  the  vulva  through  the  tubes,  uterus  and 
gina. 

The  readiness  with  which  a  single  focus  at  any  point  of  these  systems, 
pecially  perhaps  the  urinary  system,  becomes  a  generalized  disease, 
wlers  the  earliest  possible  diagnosis  of  its  nature  of  the  greatest 
iportance  for  scientific  treatment.  For  example,  such  a  focus  of 
iberculosis  in  one  kidney  may  be  transferred  Uirough  the  urine  to 
le  ureter  and  bladder,  distally  and  then  proximally  through  the  other 
•eter  to  the  opposite  kidney,  then  again  by  way  of  the  urine  it  may 
cate  in  the  prostate  or  testicles.  That  these  infections  may,  of 
•urse,  also  travel  by  way  of  the  blood  and  Iv-mphatic  currents,  must 
er  be  remembered. 

SjTidromes  or  symptom-groups  without  urethrocystoscopy  for 
refill  distinction  and  analysis  may  give  a  definite  diagnosis,  especially 
medical  disease  of  the  urogenital  tract.  Much  less  commonly  are 
By  of  avail  in  the  surgical  affections.  Exactly  the  same  comment  is 
le  concerning  syndromes  combined  only  with  urinalysis.  Urinalysis 
ly  fail  because  its  physical,  chemical  and  bacterial  elements  rarely 
ve  definite  bearing  on  their  sources  and  seats  in  very  exact  degree. 
Qeneral  Confirmations. — Although  diagnosis  in  urology  may  be 
ablished  by  urethroscopy  and  cystoscopy  combined  with  such 
rnate  procedures  as  urethral  catheterization  and  urinary  separa- 
n,  it  is  advisable  always  to  employ  such  confirming  elements  as  the 
>jective  and  objective  symptoms  and  signs,  urinalysis,  photography 
d  radiography. 

Ml  diagnosis  comprises  four  parts,  as  does  a  picture-frame.  One 
5ce  is  a  detailed  subjective  history,  another  a  careful  physical  exami- 
tion,  the  third  a  complete  laboratory  investigation  and  the  fourth 
5  results  of  treatment.  In  urology  these  parts  are  of  great  impor- 
nce,  inasmuch  as  a  focal  diagnosis  rests  largely  upon  the  thoroughness 
th  which  each  of  these  elements  in  the  case  is  investigated. 
The  careful  subjective  histor>'  must  have  respect  for  the  past  of  the 
tient;  that  is,  family  history,  former  general  history,  former  venereal 
tory  and  former  urological  history. 

The  family  history  includes  the  age  and  health  if  living  and  age 
I  cause,  if  deceased,  of  father,  mother,  brothers  and  sisters  and 
1  children. 
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The  former  personal  history  notes  previous  illnesses,  constitutioiuJ 
and  infectious,  especially  of  heart,  lungs,  liver  and  nervous  system; 
condition  and  course  of  health;  digestion,  as  to  appetite  and  bowels; 
nervous  system' respecting  sleep  and  capacity  for  work;  habits  id 
alcohol,  tobacco  and  food;  effects  of  accidents  and  operations. 

The  former  sexual  history  respects  masturbation  in  onset,  severitj' 
and  duration;  first  intercourse;  subsequent  intercourses  in  regularity, 
frequency,  desire  and  pleasure. 

The  former  venereal  history  should  record  urethritis,  as  to  dates, 
duration,  complications  and  treatment  of  each  attack;  s\'philis  con- 
cerning date  and  seat  of  chancre,  incubation,  severity  and  course  d 
symptoms,  kinds  and  length  of  treatment  and  results  to  date;  chan- 
croid, warts,  herpes,  psoriasis  and  eczema  are  all  of  less  import- 
ance. 

In  the  former  urological  history,  in  kidney  cases,  thorough  inquii}' 
must  be  made  as  to  the  causes^  of  nephritis,  among  the  more  common 
of  which  are:  infection  (measles,  scarlatina,  typhoid  fever,  diphthffit, 
smallpox,  chickenpox,  malaria,  pertussis,  mumps,  tonsillitis,  rheuma- 
tism, cholera,  pneumonia,  pleurisy,  erysipelas);  exposure  to  cold; 
toxic  agents  (turpentine,  cantharides,  potassium  chlorate,  phenol); 
extensive  injury  or  disease  of  the  skin;  chronic  suppurative  disea* 
(tuberculosis) ;  heredity  ;^lcoholic  habit;  overeating;  vocations  (chronic 
lead  and  phosphorus  poisoning) ;  gout  and  injuries  to  the  kidney. 

The  foregoing  catalogue  of  renal  cases  may  be  subdivided  into  those 
involving  toxins,  congestions  and  heredity. 

1.  The  toxins  are  the  infection,  poison,  suppuration,  alcoholism, 
overeating,  vocation  and  gout  cases. 

2.  The  congestions  arc  the  exposure,  cutaneous  injury  and  renal 
trauma  examples,  while 

3.  Heredity  is  the  third  group  singular  and  peculiar  to  itself. 
Where  albuminuria  is  present  its  causes  other  than  those  of  nephritis 

must  be  investigated.  The  more  usual  of  these  are  comprised  in  the 
following  classes  as  given  by  Butler  i^  hemic  (scurvy,  leukemia,  purpurSi 
anemia,  jaundice,  diabetes),  circulatory  disturbances  (chronic  cardie 
or  pulmonary  disease,  pressure  upon  renal  vein),  neurotic  (apoplex}'? 
tetanus,  migraine,  delirium  tremens,  Graves's  disease,  cephalic  injuries), 
functional  (cyclic — following  a  hearty  proteid  intake,  following  cold 
bath  or  severe  exercise,  constipation),  renal  disease  (amyloid  and  fatty 
degeneration,  neoplasms,  suppurative  nephritis),  extrarenal  disease 
(pyelitis,  ureteritis,  cystitis,  urethritis,  prostatic  disease,  presence  of 
semen  in  urethra). 
The  foregoing  list  may  be  classified  again  into  two  groups: 

1.  Intrinsic,  proceeding  from  the  kidney  itself;  including  organic 
and  functional  renal  disease  as  stated,  and 

2.  Extrinsic,  arising  outside  the  kidney  itself,  embracing  the  hemw:, 
circulatory,  neurotic  and  extrarenal  lesions,  as  enumerated  by  Butler. 

^  Osier:  The  Principles  and  Practice  of  Medicine,  1916,  viii  (adapted). 
*  The  Diagnostic^)  of  Int<>rnal  Medicine,  1909,  iii. 
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'he  record  of  former  attacks  of  disease  of  the  bladder  will  complete 

1  part  of  the  history. 

iter  the  elements  in  the  past  history  have  been  covered  as  thor- 

;hly  as  the  general  aspect  of  the  case  warrants,  the  present  condition 

the  patient  demands  attention. 

^resent  general,  venereal  and  urological  histories  must  therefore  be 

ird  and  recorded. 

Is  a  rule  many  cases  for  urethroscopy  and  cystoscopy  present  a 

sent  general  history'  which  contains  little  of  interest  excepting 

?fly  tuberculosis,  neoplasms  and  calculus. 

lie  present  general  history  must  inquire  into  concomitant  condi- 

is,  chiefly  tuberculosis,  neoplasms  and  calculus  formation,  and 

monar>%  cardiac,  vascular  and  hepatic  lesions  w^hich  are  so  usually 

x;iated  with  urological  conditions. 

^'he  present  venereal  and  urological  histories  usually  merge  more  or 

.   We  are  interested  in  the  subjective  story  concerning  the  duration 

lie  symptoms  and  their  main  facts.    The  **  chief  complaint"  is  the 

t  possible  "lead"  and  must  be  particularly  inquired  into.    Then 

les  the  function  of  urination,  its  hourly  increase  or  decrease,  by  day 

I  night,  changes  in  the  form,  size  and  force  of  the  stream,  increase 

decrease  of  quantity,  changes  in  the  nature  of  the  act,  urgency, 

trol,  interruption,  obstruction,  suppression;  pains  in  the  kidney, 

ter  and  bladder  zones;  pains  in  the  sexual  organs,  their  relation  to 

lation,  defecation  and  copulation,  rest  and  activity,  their  cause, 

luency,  cause  of  increase  or  decrease,  constancy,  remission,  inter- 

«ion,  duration,  character;  directions  of  travel  and  points  of  refer- 

e. 

)ata  in  both  sexes  similar  to  those  concerning  pain  should  be  elicited 
urethral  discharges  and  for  blood  and  pus  before,  during  and  after 
nation  and  coitus,  and  in  women  for  vaginal  conditions  also.  Gravel 
deposit  in  the  urine  is  very  important. 

disturbances  of  the  sexual  organs;  variations  in  desire,  ejaculations, 
;asm  and  sensation;  in  women,  dyspareunia;  functional  disturb- 
?es,  especially  of  the  nervous  system  and  of  the  gastrointestinal 
ct  all  have  their  bearing. 

functional  disturbances  must  not  he  overlooked.  Those  of  the 
•vous  system  embrace  neuroses,  depression,  melancholia,  exaltation, 
pochondria,  indifference,  irritability  and  sleep.  Functional  dis- 
ler  of  the  digestive  system  should  refer  to  the  stomach,  liver  and 
estines.  Constipation  is  usually  very  important, 
^mplete  physical  examination  should  follow  "leads"  from  the 
ly  at  large  and  from  the  urological  system  in  particular.  It  there- 
B  must  be  both  general  and  urological.  The  latter  should  include 
linstrumental  and  instrumental  investigation. 
\vsical  examination  should  always  employ  inspection,  palpation, 
asuration,  percussion  and  auscultation  in  detail  and  must  include 
circulation,  heart,  arteries  and  veins,  the  lungs,  liver,  wuth  the 
ance  of  the  digestive  system  and   the  cerebrospinal  axis:  all  in 
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essential  corroboration  of  urological  findings.     Blood  pressure  and 
anemia  are  specially  important. 

The  positions  in  physical  examination  are  the  standard :  erect,  supine, 
prone,  right  and  left  lateral,  stooping,  genufacial,  lithotomy  both 
normal  and  exaggerated,  and  Trendelenburg's.  The  stooping  posture 
is  either  over  the  edge  of  a  table,  as  for  rectal  examination,  or  supported 
on  the  surgeon's  shoulders,  as  for  kidney  investigation.  Percussion 
may  be  with  the  fingers  for  ordinary  work  or  with  the  fist  and  hand 
for  the  kidneys. 

Complete  urological  examination  embraces  sexual,  urethral  and  vesical 
details,  ascertainable  by  means  other  than  urethroscopy  and  cystosct^y. 

A  sexual  investigation  in  children  and  adults  varies  with  the  sex. 
In  male  subjects  the  penis,  scrotum,  testicles,  cords,  seminal  vesides 
and  prostate,  especially  for  any  changes  in  size,  form  and  consistency, 
with  their  bearing  on  the  bladder  floor,  are  included.  In  female 
individuals  one  explores  the  vagina  for  tears,  particularly  of  the  ante 
rior  wall,  the  uterus  for  enlargement,  version,  displacement  and  descent 
mobility  and  fixity,  and  its  annexa  for  enlargement,  inflammation  and 
adhesions;  because  any  or  all  these  features  influence  vesical  conditions. 
Changes  in  the  vagina  appear  chiefly  on  the  floor;  alterations  in  the 
uterus  affect  the  fundus  excepting  in  descent;  while  affections  of  the 
annexa  show  themselves  usually  at  the  sides  of  the  bladder.  In  virgins 
anesthesia  is  required  for  vaginal  examinations,  to  which  rectal  exjAw- 
tion  is  to  be  preferred  when  possible. 

A  urethral  investigation  implies  palpation  and  instrumentation,  with 
various  forms  of  catheter,  sound  and  ordinary  external  inspection  and 
internal  inspection  with  the  urethroscope  and  cystoscope. 

Small  soft-rubber  catheters  are  used  for  irrigation  of  the  urethra, 
for  isolating  specimen  discharges  from  the  anterior  and  posterior 
urethra,  for  distinguishing  pus  in  the  urine  of  urethral  from  pus  of 
vesicle  origin  as  in  the  author's*  seven-glass  test  or  Wolbarst  five-glass 
test  or  other  multiple  glass  tests.  Bougies-a-boule  or  ball-sounds 
fix  the  number,  location  and  diameter  of  strictures  of  both  endo- 
urethral  and  extraurethral  origin.  The  flexible  is  preferable  to  the 
metal  type  of  ball-sound.  I'rethral  sounds  with  straight  shafts  and 
shafts  having  standard  or  B6nique  curves,  supplement  the  findings 
with  the  bougies-a-boule.  Sounds  having  round  tips  are  to  be  chosen 
rather  than  those  having  conical  points  for  locating  strictures,  whik 
the  reverse  is  the  choice  for  dilating  them. 

The  urethroscope  is  of  value  for  the  end-to-end  study  of  the  mucosa 
for  sources  of  blood,  mucus,  pus  and  epithelia  in  the  urine,  not  d 
vesicle  origin.  The  straight  Buerger  cystourethroscope  permits  suA 
examination  at  one  sitting. 

The  cystoscope  and  the  cystourethroscope  are  of  importance  m 
examining  the  sphincter  muscle  immediately  within  and  without  the 
bladder  as  a  possible  source  of  urgency,  tenesmus  or  blood. 

»  Pederscn,  V.  C:  Tr.  Am.  Urol.  Assn.,  1916.  x.  61, 
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Tbe  physical  examination  of  the  bladder  in  an  adjuvant  of  cystos- 
copy. Its  means  are  the  catheter,  stone  searcher,  sound,  ar-ray  and 
{■ystoseope. 

Silver,  soft-rubber  and  a  large  variety  of  soft,  woven,  varnished 
catheters  are  available  for  the  purpose.  The  important  special  forms 
are  the  single  elbow,  double  elbow,  olive  point  with  straight,  curved, 
single  elbow  and  double  elbow  shafts,  and  round  point  with  straight 
r  curved  shafts.  Any  of  these  tj-pes  may  be  cylindrical  or  flattened 
in  cross-section,  especially  the  elbow  catheters,  because  they  are 
employed  in  prostatic  conditions.  Silver  catheters  are  tunnelled  and 
grooved  at  the  tip,  round  pointed,  with  standard  and  B6niqu^  curves 
but  have  largely  been  supplanted  by  the  foregoing  flexible  tj'pes  and 
hy  the  irrigating  sounds  devised  by  the  writer  which  have  a  silver 
■atheter  passing  through  the  shaft  to  the  base  of  the  groove  in  all 
t>'pes  and  sizes. 

The  stone-searchers  are  detailed  in  lithiasis  of  the  bladder.  The 
best  models  are  Thompson's  nonirrigating  type  and  the  author's' 
irrigating  model.  The  sounds  are  of  the  flexible  and  steel  forms  which 
«re  fully  discussed  in  the  Chapter  on  Stricture  of  the  Urethra  on  page 
375.  In  this  same  subject  likewise  are  given  the  full  details  of  their 
application  in  diagnosis  and  treatment.  The  steel  sounds  are  of  the 
standard  Benique  t.vpe,  with  or  without  irrigation.  The  author's* 
Tigating  sounds  are  the  best  for  general  service. 

Aadiography  is  of  manifest  value  and  its  application  will  be  con- 
sidered when  various  conditions  are  discussed  hereinafter. 

The  physical  conditions  of  the  bladder,  which  are  examined  by  the 
"aforementioned  methods,  are  as  follows: 

The  catheter  shows  the  condition  of  the  vesical  urine,  independent 
**»  the  urethral  urine,  the  capacity  and  irritability  and  the  amount  of 
'csidual  urine  of  the  blatlder  as  in  enlarged  prostate. 

The  stone  searcher  is  an  aid  in  flnding  vesical  calculi  when  the  cysto- 
**^pe  cannot  be  introduced  an<l  the  j"-ray  is  not  available.  The 
*Uthof'3  irrigating  tj'pe  of  stone  searcher  is  to  be  preferred.  Its  beak 
■*ooked  downward  over  an  enlarged  prostate,  or  slowly  passed  over 
'*Ji<i  along  it,  outlines  prostatic  enlargement,  and  in  some  cases  the 
"*oation  and  size  of  tumor. 

The  sounds  are  available,  but  less  advisedly  so,  than  the  catheters 
■op  indicating  bladder  capacity. 

The  author's  irrigating  sound  is  an  exception  to  this  dictum  and 
**k«wise  his  device*  for  using  gum-elastic  catheters  as  sheaths  upon 
■^«.<l-core  dilators  as  obturators,  for  exploring  the  urethra  and 
'^ladder. 
^_  The  ureteral  and  renal  examination  is  [wrformed  by  inspection, 
^l*a^lpation,  percussion,  mensuration,  photograph;',  urinary  separators, 
^hecj-stoscope  with  the  ureteral  catheters,  the  functional  test  and  the 

u  V.  C:  Med.  Rec.,  Febniary  10,  1910. 
1.  V.  C:  Aun.  Suri;.,  October.  llHlfl. 
*  An.  Jour,  Urol.,  March,  1010,  also  Tr.  Am.  Ural.  Assu.,  1910,  iv,  93. 
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polyuria  tests  of  the  kidneys.  Inspection,  palpation,  percusaon, 
mensuration  and  photography .  are  not  always  available,  as  nuu^ 
kidney  cases  do  not  give  objective  indications  under  them.  Advanced 
cases  of  tumor  and  hydronephrosis  do.  Radiography  is,  on  the  other 
hand,  indispensable  because  many  ureterorenal  conditions  cannot  be 
diagnosticated  without  it. 

The  Luys  separator  is  of  doubtful  value  when  directly  compind 
to  cystoscopy  with  ureteral  catheterization.  It  may  be  used  as  t 
corroborator  of  the  latter  in  any  case  or  as  a  substitute  whencatbetefr 
zation  is  impossible.  It  should  be  included  in  the  office  equipment  rf 
every  urologist. 

General  Indications. — The  cystoscope  and  ureteral  catheteriatioa, 
by  means  of  which  the  numerous  surgical  and  medical  conditions  of  tke 
ureters  and  kidneys  are  explored,  directly  as  an  instrumental  in^tsth 
gation  and  indirectly  through  the  functional  and  polyuria  tests,  b 
without  equivocation  the  instrument  of  choice.  The  details  of  its 
construction  and  medical  application  will  be  hereinafter  fully  &• 
cussed,  along  with  the  features  of  the  tests  alluded  to. 

The  various  ureteral  and  renal  conditions  for  investigation  comprise 
inflammation,  foreign  bodies  and  neoplasms.  The  inflanunation  miy 
be  bacterial,  as  pyogenic  and  tuberculous,  or  nonbacterial,  as  chrome 
interstitial.  The  foreign  bodies  embrace  precipitates  as  gravel  aw 
calculus,  single  or  multiple,  small  or  large.  Neoplasms  embody  less 
commonly  nonmalignant  and  more  commonly  malignant,  forms,  the 
recognition  of  whose  earliest  possible  stage  is  of  supreme  moment. 

Special  Indications. — These  are  derived  from  disordered  urinatwDf 
physical,  chemical  and  microscopic  urinalysis,  miscellaneous  sjinpttfW 
and  correlation  with  surgical  work. 

The  disorders  of  urination  are  chiefly  mechanical  and  indu* 
increased  frequency,  ischuria,  dysuria,  spasmodic  obstruction  or 
interruption  and  enuresis. 

Increased  frequency  of  micturition  is  the  most  common  andprotw* 
nent  cause  of  the  disordered  function,  and  originates  from  the  uretw*' 
bladder,  kidney  and  ureter,  cerebrospinal  axis  and  systemic  diseas^ 

The  urethral  causes  of  frequency  are  located  chiefly  in  the  poster^* 
urethra  and  proceed  from  acute  and  chronic  inflammations,  particulanj 
of  gonococcal  origih.    The  inflammation  induces  in  the  mucosa  of  tb^ 
urethra  all  those  changes  which  it  does  in  every  other  mucosa  afli 
which  lead  to  irritation  and  consequent  frequency.     These  change 
are  commonly  localized  or  more  or  less  generalized  thickening  of  the 
mucosa  as  a  whole,  cicatrix  with  secondary  stricture,  cysts,  papillomata, 
folliculitis  of  the  urethral  and  prostatic  glands,  affections  of  the  coUi- 
culus  and  ulceration. 

Frequency  of  micturition  is  due  to  vesical  conditions,  such  as  diseaa 
of  the  bladder  in  general,  hyperacidity  and  hyperalkalinity  of  the  urine 
with  their  precipitates,  edema  and  swelling  of  the  trigone  and  outlet 
inflammation  of  the  bladder  itself,  foreign  body  pathological  or  intei 
tional,  diverticula  and  neoplasms,  reflex  conditions  in  the  bladdf 
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itself  excited  by  renal  and  ureteric  infection  and  inflanimation,  foreign 
tx>dy  and  tumor. 

Cystitis  and  trigonitis  may  be  localized,  disseminated,  or  general 
as  in  colon  bacilluria,  typhoid  fever  and  tuberculosis,  provoking  fre- 
quency by  hj-peremia  and  irritative  changes  in  the  urine.  Foreign 
bodies  in  the  bladder,  such  as  the  crystals  of  hj'peracid  and  hyper- 
alkaline  urine,  sand,  gravel  and  stone  of  decomposing  urine,  are  of 
pathological  origin;  while  various  objects,  such  as  hairpins,  fragments 
of  catheters  and  other  surgical  instruments,  are  intentionally  or  acci- 
dentally introduced.  All  such  adventitious  matter  acts  by  its  physical 
presence  to  traumatize  and  excoriate  the  mucosa  with  consequent  irri- 
tation and  frequency  of  urination.  Diverticula  of  the  bladder  act  as 
pcxjkets  and  provoke  decomposition  and  irritation  in  the  same  cycle, 
as  just  alluded  to.  Neoplasms  of  the  bladder  both  benign  and  malign 
cause  this  symptom  by  acting  as  foreign  bodies  with  congestion, 
inflammation  and  necrosis.  Their  deformation  of  the  bladder  is  also  a 
factor.  The  prostate  provokes  frequency  of  urination  by  its  obstruc- 
tion, infection,  abscess  and  h.N^jertrophy.  Its  neoplasm  acts  through 
(devation  of  the  bladder  floor,  and  pockets  behind  it,  hyperemia,  inter- 
ference with  evacuation  and  fermentation  of  urine.  The  uterus  and 
its  annexa  act  much  as  does  the  prostate  through  displacements,  ver- 
sions, descent,  enlargement  and  fixit>'.  Tears  of  the  perineum  and 
anterior  vaginal  wall  are  contributing  elements.  In  this  same  category 
should  be  placed  extravesical  tumors  of  bone,  muscle  or  intestine. 

I'rinary  frequency  may  arise  from  the  upper  urinary  organs,  the 
kidneys  and  ureters,  through  the  increased  fluid  of  pyogenic  and  tuber- 
culous inflammation,  and  chronic  interstitial  nephritis.  Reflex  influ- 
ences bearing  on  this  s\Tnptom  arise  from  foreign  bodies,  such  as  sand, 
gravel  and  calculi  and  the  early  stages  of  neoplasm  in  the  kidney  or 
ureter  or  both. 

Systemic  diseases,  such  as  diabetes  mellitus  and  insipidus,  and  general 
conditions,  as  anemia  and  neurasthenia,  act  through  disturbed  nutri- 
tion and  increased  fluid  element  in  the  urine  in  ways  not  weW  under- 
stood. 

Cerebrospinal  origin  of  frequency  may  be  functional,  inducing  neu- 
roses of  the  kidney  or  bladder,  or  organic  in  the  centers  of  the  lumbo- 
sacral region,  causing  changes  in  centripetal  or  centrifugal  impulses. 
Tabes  and  tumor  are  the  most  common. 

•  Retention  of  urination  or  ischuria  is  another  important  symptom 
in  the  function  of  urination  and  originates  in  causes  urethral,  peri- 
urethral, vesical  and  cerebrospinal  in  situation. 

The  urethra  may  cause  it  through  edema  of  inflammation  and 
trauma,  deformity  of  stricture,  closiu*e  by  foreign  body,  pathological, 
accidental  or  intentional.     Periurethral  conditions  retain  the  urine 
through  pressure  as  in  abscess,  neoplasm,  prostatic  enlargement  either 
generalized  or  focalized  at  the  neck.    Vesical  causes  of  ischuria  arise  in 
atony  of  the  muscles,  the  paralysis  of  overdistention  and  the  mechan- 
ical disadvantages  of  deformity  of  the  bladder  floor.    Cerebrospinal 
44 
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factors  affect  sensation  through  the  centripetal  nerves  and  motioo 
through  the  centrifugal  nerves,  either  group  being  partially  or  totafljr 
paralyzed. 

Other  causes  of  disorder  of  the  urinar>'  function  follow.  Dysuria  is 
painful  and  difficult  urination  and  affects  frequency  through  the  far 
of  the  pain  and  the  mechanical  factor  in  the  difficulty.  Spasmodic 
interruption  and  obstruction  of  urination  are  seen  in  the  ''ball  and 
valve"  action  of  pediculated  enlargement  of  the  middle  lobe  of  the 
prostate  and  sometimes  of  foreign  bodies.  Enuresis  in  childhood  is 
either  diurnal  or  nocturnal,  almost  always  functional  and  usually 
indicates  lack  of  voluntary  inhibition.  Enuresis  in  the  adult  is  ahnost 
always  organic  and  brings  about  frequency  of  urination  througk 
deformity  and  disease  of  the  outlet  and  wall  of  the  bladder,  overdid 
tention  from  chronic  inflammation,  muscular  atony  or  h\'pertroplqr 
and  the  paralyses  of  spinal  disease,  especially  tabes. 

Indications  in  urinalysis  may  be  the  earliest  and  the  only  reasons 
for  this  procedure.  Hence  all  the  confirmations  of  cystoscopy  must 
be  carefully  applied  for  a  final  diagnosis.  The  physical  urinaljA 
concerns  chiefly  specific  gravity,  turbidity  and  redness.  Spedfc 
gravity  is  low  in  chronic  medical  inflanunations  but  usually  high  in 
surgical  conditions  of  the  kidney,  owing  to  the  addition  of  blood  and 
pus.  Diabetes  mellitus  gives  advanced*  but  insipidus  decreased  spedfc 
gravity.  Turbidity  may  be  due  to  phosphates  which  rapidly  dissipate 
upon  acidification,  or  due  to  carbonates  which  efferv'esce  in  the  pres- 
ence of  acid,  or  due  to  pus  which  coagulates  by  acid  and  precipitates, 
leaving  a  slightly  murky  supernatant  urine.  Chyle  behaves  in  much 
the  same  manner.  Redness  denotes  blood,  var>4ng  in  intensity  froo 
the  faintest  tinge  requiring  microscopic  confirmation  to  the  color  of 
almost  pure  blood. 

Chemical  urinalysis  is  concerned  with  albuminuria  and  its  coneh- 
tives  albumosuria,  peptonuria,  nucleoalbuminuria  and  urea.  Pare 
albumin  is  apt  to  be  present  in  the  medical  conditions  of  the  kidnQ"* 
and  more  or  less  associated  with  serum  albumin  and  serum  globulin* 
whereas  the  correlative  forms  are  apt  to  indicate  purulent  processes 
in  the  body  at  large  or  in  the  urinary  tract.  Nucleoalbumin  alwaji 
means  focal  ur6genital  pus.  Chemical  urinalysis  should  never  neglect 
urea  whose  normal  amount  is  2.6  per  cent,  by  weight,  which  is  open  to 
change  temporarily  under  nitrogenous  food  and  exercise  in  perfect 
health  from  the  normal  20  to  35  grammes  (f  to  IJ  ounces)  to  a  range 
from  the  minimum  of  10  grammes  to  the  maximum  100  granunes  in 
twenty-four  hours.  Concentrated  urine  of  febrile  conditions  usually 
shows  increased  urea,  while  it  decreases  in  kidney  disease,  unilaterally 
or  bilaterally,  temporarily  or  persistently,  progressively  or  intermit- 
tently and  periodically  or  constantly,  as  the  case  may  be. 

Microscopical  urinalysis  concerns  precipitates,  pus,  blood  and  casta. 
Acid  urine  causes  precipitation  of  uri?  acid,  urates,  oxalates,  hippuric 
acid,  leucin  and  tyrosin,  cystin  and  bilirubin.    Phosphates  may  appear 

iu  feebly  acid  and  neutml  urine,   Alkaliue  urine  throws  down  crj-stak 
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'  triple  phosphate,  calcium  phosphate,  basic  magnesium  phosphate, 
*anular  phosphate,  ammonium  urate  and  calcium  carbonate,  rarely 

I  pathological  conditions  leucin,  tyrosin  and  cystin.  Uric  acid,  urates 
nd  phosphate?  are  most  important  because  involved  in  the  formation 
t  calculi. 

Pjiiria  or  pus  in  the  urine  may  be  macroscopic  or  microscopic  in 
imntity,  and  should  in  either  event  be  studied  with  the  microscope. 
t  may  arise  from  the  genital  or  the  urinary  organs.  In  the  former  the 
>urces  of  supply  are  urethral,  prostatic  or  seminal  vesicular.  The 
nportance  of  pus  in  the  urine  is  fully  developed  and  discussed  by  a 
revious  contribution  of  the  author.^  Like  all  other  urinary  symptoms 
;  should  be  traced  to  its  source  at  once  and  with  the  utmost  ac^iu-acy. 
Tie  Wolbarst  five-glass  test  is  a  ready  and  accurate  means  of  distinc- 
on.    The  writer  performs  this  test  in  the  following  manner: 

Under  strict  asepsis  and  antisepsis  of  the  operator,  instruments  and 
atient  so  far  as  practicable,  a  soft-rubl)er  12  to  1()  Fr.  catheter  is 
Bssed  to  the  bulb  of  the  urethra  so  as  to  leave  free  evacuating  space 
round  it.  The  anterior  urethra  is  then  irrigated  with  warm  boric 
cid  or  normal  salt  solution  under  positive  but  judicious  pressure  with  a 
50  c.c.  hand  syringe.  Gentle  urethral  massage  is  a  good  preliminary 
"om  the  bulb  forward.  In  thii?  manner  Glass  I  is  secured,  showing 
lie  contents  of  the  anterior  urethra.  Glass  II.  or  the  anterior  control 
lass,  is  prepared  by  repeating  this  process  and  is  ordinarily  perfectly 
lear,  except  perhaps  a  few  shreds  clinging  and  not  dislodged  before, 
ttch  as  frequently  appear  in  the  usual  Thompson  two-glass  test  as 
n  unimportant  error.  Glass  III,  or  the  bladder  urine,  is  prepared  by 
Missing  the  soft-rubber  catheter  into  that  viscus.  If  clear  urine  is 
Irawn  we  know  that  the  pus  does  not  originate  in  the  urinary  organs, 
lamely,  the  bladder,  ureters  and  kidneys.  Glass  IV,  or  the  posterior 
nethral  glass,  is  filled  by  having  the  patient  evacuate  the  clear  bladder 
oine,  carr>4ng  with  it  the  contents  of  the  posterior  urethra  through 
ije  previously  cleansed  anterior  channel.  Glass  V,  or  the  prostatic 
xussage  glass,  is  obtained  by  having  the  patient  pass  the  balance  of  his 
■ttine  after  thorough  massage  of  the  prostate  and  stripping  of  the 
icnunal  vesicles.  Glass  V  may  consist  of  boric  acid  or  normal  salt 
solution  If  the  quantity  of  urine  is  insufficient.  It  is  always  wise  to 
complete  this  test  by  irrigation  of  the  bladder  with  the  administration 
rf  antiseptics,  particularly  if  active  infection,  like  tuberculosis  of  the 
!*Dstate,  is  suspected. 

There  is  preference  for  the  seven-glass  test  of  the  author  be(*ause  it 
Oas  a  definite  bearing  on  secretions  of  the  prostate  and  seminal  vesicles 

II  disease.  The  details  of  the  performance  and  interpretation  of  this 
test  are  fully  discussed  under  the  subjects  of  Posterior  Uhronic  Ure- 
liritis,  Prostatitis  and  Seminal  \'esiculitie  on  pages  313  and  318.  They 
till  therefore  need  no  further  comment  here. 

Vesical  pyuria  may  be  temporary  and  declining,  or  persistent  and 
icreasing  with  intermissions.    Its  causes  in  the  temporary  forms  may 

*  New  York  Med.  Jour.,  December  13, 19lii. 
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be  direct  infection,  in  continuity  from  posterior  urethritis,  urethio- 
cystitis  or  abscess  of  the  prostate;  or  may  be  by  accident  througl 
bacteria  carried  into  the  bladder  on   instnunents  during  urethnl 
exploration  or  treatment,  such  as  catheters,  sounds,  urethroscopes  and 
cystoscopes;  or  may  be  due  to  inoculation  and  traumatism  duriof 
surgical  operations  on  the  bladder,  vagina  and  rectum;  or  mayvery 
rarely  be  excited  by  the  administration  of  urinary  antiseptics.  Vesial 
p^-uria  in  persistent  and  progressing  or  intermittent  degrees  arises  froo 
infection  incident  to  calculi,  gravel,  new  growth,  specific  organism! 
as  in  tuberculosis  and  decomposition  of  the  urine  in  deformity  of  tiic 
bladder  from  diverticula  and  prostatic  enlargement.    Renal  pyuria  of 
temporary  and  declining  degree  awompanies  acute  infectious  diseases 
such  as  the  exanthemata,  is  commonly  of  microscopic  quantity  and 
usually  disappears  early  or  late  in  the  convalescence.    Pus  in  the  kidney 
of  severe  and  persistent  degree  may  be  of  unilateral  or  bilateral  source 
from  diffuse  or  focalized    infections,   single  or  multiple  abscesses, 
calculi,   neoplasm,   tuberculosis,   pyelitis  or  pyelonephritis  or  from 
deformity  with  decomposition  of  the  urine  as  in  hydronephrosis.  Thns 
this  condition  becomes  with  relation  to  the  lu-eteric  pelvis  what  the 
hypertrophied  prostate  is  with  relation  to  the  bladder,  namely,  tke 
cause  of  urinary  obstruction,  retention,  decomposition  and  infectiOB. 
Hematuria  or  blood  in  the  urine  may  also  be  the  earliest  and  sole 
s>Tnptom  of  important  lesions,  therefore  the  fullest  possible  2orrobo!»" 
tion  from  the  system  at  large  should  be  sought,  in  addition  to  regardinf 
it  as  always  an  indication  for  cystoscopy.  Hematuria  may  be  mcidcntil, 
that  is,  apparently  not  associated  with  any  other  condition  or  symptoo, 
or  it  may  be  distinctly  precedent  or  subsequent  to  a  more  or  less  definite 
or  indefinite  syndrome.    The  quantity  of  blood  may  be  practioHf 
microscopic  or  macroscopic  to  the  degree  of  virtual  purity,  chemically 
changed  or  unchanged  and  may  precede,  accompany  or  follow  \xrsBt 
tion.    These  facts  suggest  the  importance  of  careful  subjective  ai» 
objective  scrutiny  of  this  symptom.    Anemia  should  always  be  dcte^ 
mined  and  recorded  if  the  bleeding  is  material  in  quantity  or  duratk* 
The  sources  of  the  blood  are  urethral,  vesical  or  renal.   The  commonest 
causes  of  urethral  hematuria  are  traumatism  from  surgical  instnunents, 
implements  employed  in  masturbation  and  severe,  especially  ff^ 
coccal,  infections.    Bacteriologic  investigation  and  careful  examinati* 
will  differentiate  these  conditions.     Hematm-ia  of  vesical  and  vm 
origin  is  usually  explained  in  much  the  same  way,  namely,  as  proceed- 
ing from  severe  infections  as  scarlet  fever,  sepsis  and  malaria;  or  froo 
sudden  congestion  as  in  extensive  destruction  of  the  skin  in  scalds  and 
burns;  or  from  direct  visceral  damage  through  toxins  and  poisoDK 
and  lastly  from  erosions  and  ulcers  situated  anywhere  in  kidney» 
bladder,  ureter  or  urethra,  inflammatory,  neoplastic  or  trauma^  V 
character  and  due  to  tuberculosis,  cancer,  h>T)emephroma  and  calcuB. 
The  grave  significance  of  blood  in  the  urine  has  been  carefully  discuss^ 
by  the  author.^    Like  pus,  blood  proceeding  from  the  urinary  passages 

^  Ne^  York  Med.  Jour.,  May  3,  1913. 
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iagnosed  as  to  its  source  as  quickly  and  accurately  as  possible, 
mall  lesions  amenable  to  early  and  radical  cure  may  bleed 
and  then  remain  quiescent  for  a  long  time,  while  the  other 
itions  of  the  disease  may  continue  their  ravages  unknown  to 
r  urologist.  Tuberculosis  and  cancer  are  the  best  examples 
ctum. 

)rroboration  of  cystoscopy  obtained  through  radiography 
ever  be  omitted  with  either  pyuria  or  hematuria  or  the 
IS  which  follow,  namely,  pain,  urinary  pyrexia,  surgical 
ion  in  general  and  urinary  excretion. 

mportant  Indicatioiis. — Pain  in  urolog\'  is  a  symptom  concern- 
i  four  factors  must  always  be  elicited :  "  what,  why,  where  and 
Hence  we  should  know  the  pain  in  its  character,  location, 
maximum  intensity,  directions  and  area  of  reference,  cause, 
e,  recurrence,  constancy,  remission,  intermission,  persistence, 
increase  and  decrease  and  accompaniments,  especially  blood, 
el  and  the  like. 

nations  of  pain  in  the  urogenital  tract  are  in  the  urethra  and 
leralized  in  prostatic  disease  or  limited  to  the  glans  in  vesical 
vherever  agitation  occurs;  or  in  the  bladder  by  severe  infec- 
^plasm  and  calculus;  or  in  the  ureter  alone,  kidney  alone, 
through  the  same  three  conditions.  Rectal  examination, 
opy,  cystoscopy,  ureteral  catheterization  and  radiography 
Uy  settle  the  diagnosis.  Dilatation  of  the  ureteric  pelvis 
autiously  employed  in  selected  cases. 

id  similar  symptoms  referred  to  the  right  side  of  the  upper 
.1  region  require  consideration  of  the  following  sources: 
arenchyma,  kidney  pelvis  and  upper  ureter,  gall-bladder, 
I,  and  pylorus  and  possibly  the  head  of  the  pancreas.  Cystos- 
teral  catheterism  and  radiography  are  of  vast  importance 
diagnosis. 

;  pyrexia  or  h>T>erpyrexia  (urethral  chill,  urethral  fever)  is 
3f  septic  absorption  either  from  immediate,  severe  invasion 
ecrudescence  of  an  old  process.  It  indicates  cystoscopy  in 
letermine  its  cause.  The  character  of  the  fever  is  a  sudden 
Kl  degrees  Fahrenheit,  or  over,  sustained  for  few  or  many 
xjeded  b>  one  or  more  very  severe  chills  and  followed  by  pro- 
prostration  and  at  first  by  partial  or  total  anuria.  It  leads 
Uy  to  exitus  in  the  late  stages  of  nephritis.  The  absorption 
r  from  the  urethra  and  periurethral  structures  like  the  pros- 
seminal  vesicles  after  manipulation  and  instrumentation,  or 
r  from  the  bladder  in  cystitis,  declining  with  it,  or  may  be 
in  the  ureters  and  kidnevs  as  in  infections  and  calculi.  As  a 
nore  intense,  persistent  and  serious  forms  are  in  the  upper 
•act.  The  effect  on  the  urine  is  usually  anuria  or  oliguria  or 
i  commonly  polj^ria,  which  may  be  only  apparent  through 
ease  in  frequency  or  actual  as  determicied  by  measure.  The 
)f  blood,  pus  and  gravel  is  very  important. 
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Surgical  Intenrention. — Siirgi(*al  inttTveiitioii  is  uii  iiMlication  of 
cystosc'opy  in  discovering  anatomical  abnonnalitics  such  as  ili\rr- 
tieula  of  the  bladder,  absence  of  the  second  kidney,  presenct'  of  hf»isr- 
shoe  kidney,  and  of  complete  or  incomplete  double  ureter;  and  in  i»ut- 
lining  the  pathological  relations  between  neoplasms,  also  inflaniniatury 
deposits  and  the  ureters,  kidneys  and  bladder,  the  {xisition.  outlets 
and  courses  of  fistulte  between  the  seminal  vesicles,  prostate,  vasnna. 
rectum  and  bladder.  In  both  sexes  contraindi(*ations  to  surfdi'al  work 
may  in  this  way  be  shown  or  valuable  guidanct*  in  the  steps  nf  the 
operation  furnished.  Exploratory  cystoscopy  has  Ikxmi  practii-ally 
abandoned  in  favor  of  (cystoscopy  with  adde<l  urethrosci>py ,  pn>ce«lures 
which  permit  nearby  examinations  of  the  bladder  as  a  whole.  iiK*ludini: 
the  neck,  and  the  ureteral  outlets  which  may  l)e  investigates!  nnic*h  more 
thoroughly  and  intimately  than  with  the  nakcnl  eye  through  u  wound. 
After  cystosc'opy  the  collapsing  and  folding  of  the  bladder,  hlotHi. 
imperfect  illumination,  all  limit  analysis  of  the  (*as(*  mu(*h  more  than 
urethrocystos?copy  onlinarily  does. 

Contraindicatioiui. — Like  all  other  urologi(*al  instrumentation  cy:'to- 
scopy  rests  on  the  dangers  of  aggravation  of  symptoms  and  extension 
of  infection — either  into  other  parts  of  the  urogenital  tract  or  into  the 
system  at  large.  These  obstacles  may  be  classified  as  urethral,  vesical, 
ureteral,  renal,  prostatic  and  testicular.  Acute  inflammator>"  c^mmIi- 
tions  at  any  focus  of  the  tract  indi(*ate  rest  and  freedom  from  inter- 
vention except  in  extraordinary  circ*umstan(;i*s,  Intause  infiN*tious 
elements  which  might  remain  at  the  original  ix)int  arc*  readily  incM-u- 
lated  ujK)!!  other  points  not  only  l)y  the  instruments  theniM'lvfs  but 
also  by  the  slight  tnuunatism  absolutely  unavoidable,  whi*'h  o|M*ns 
the  d(H)r  to  extension. 

Cautions.— Variations  in  ele<*trical  currents  rtH|uire  knowlwlge  on  the 
part  of  the  cystoscopist  as  to  the  quality  and  intensity  of  the  rinuit 
in  the  building  where  the  case  is  to  l)e  explore*!.  The  comnmneNt 
lighting  circuit  is  the  110  volt  direct  current  in  large  cities.  f<ir  whii  li 
the  standard  urethral  instruments  and  rheostats  arc*  adaptinl.  Mun\ 
hotels  and  institutes  gc»nenite  their  own  direct  current  at  -l^O  voIin. 
which  rcHjuires  a  six^cial  rheostat  of  resistance  lamps  to  re<lutv  tin- 
tension  to  110  volts.  Many  small  town^.  for  tM-onomy,  use  the  alter- 
nating current.  .\  siHHial  rheostat  is  necrssary  to  convfrt  it  to  thr 
dire<»t  current,  110  volts,  otherwise  the  patient  will  1h»  gniitly  i>aine«l. 
if  not  alarni(*<l,  and  the  dcK'tor  inconvenience*!  lM)th  by  restlessnes>  in 
the  patient  and  by  sluM'ks  to  himself.  Fig.  191  illustrates  an  aporovo! 
an<!  conii)act  form  of  such  rheostat. 

Case  Records.  Ac<Miracy  of  work  and  interest  in  n*sults  art*  obtiiint**! 
by  rather  uniform  metlKnls  or  recording  cases.  I^ack  of  s|Miee  prevents 
full  discussion  of  this  matter  but  the  authorV  previous  (*(»ntril)ution 
contains  all  <lctails.  There  arc  ncccssarv  at  least  forms  for  the  hi.sturv. 
urinary  can  Is  and  analysis  rciH>rts. 

I  iNMlrrrii.  V  ('.  \rr\ir.\r\  :\iu\  Hri'vity  in  Offitv  ('aw*  Il»'i'«»nN.  Tr.  Am  l'n4.  Kiktii  . 
P.H.i,  vii.   I !"».{. 
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the  respective  line  of  that  treatment.  As  an  example*  pkosphaturia 
is  inserted  as  a  s>Tnptom  and  hydrochloric  acid  as  the  treatmenl 
thereof. 

Name Date 

Symptoms  and  treatment Dates  of  treatment 

Phosphaturia 

HCl  dil.  drops 

Such  are  the  principles  on  which  are  based  the  general  indications, 
special  indications,  contraindications,  cautions  and  records  of  cystos- 
copy. If  the  beginner  follows  this  painstaking  and  thoroughgoing 
plan  he  will  find  that  his  knowledge  gains  in  accuracy  and  his  ckses  in 
facility  of  classification  and  reference. 


mSTORT  OF  CTSTOSCOFT. 

The  Cystoscope. — Development. — A  full  epitome  of  this  subject  is 
that  of  Lewis.^  The  optical  principles  of  the  cystoscope  are  refencd 
to  works  on  physics  and  to  special  details  in  manufacturers'  catalogs. 
In  1807,  Bozzini,  of  Frankfort,  combined  a  metal  tube  reflector  and 
candle  for  examining  the  bladder.  Brueck,  of  Breslau,  about  1867, 
applied  the  incandescent  platinum  loop  for  "  stomatoscopy"— exam- 
ination of  body  ca^-ities.  In  1877  Nitze  applied  the  incandesceot 
electric  light  to  the  first  real  cystoscope.  The  greatest  refinements 
and  improvements  in  the  instnunent  have  been  made  in  America. 

Types. — The  subdivisions  respect  primary  and  secondary  forms. 
I.  Primary  Varieties, — Respect  uses  and  are:  (a)  Examination. 

(6)  Catheterization 

(c)  Operation. 

(d)  Composite,  uni^■«^ 

sal  or  combined. 
II.  Secondary  Varieties. — Involve  structure  and  are: 
1.  As  to  means  of  vision:  (o)  Telescopic,  having  true  optical  tefc- 

scopes  with  magnification  of  direct 
lateral  anterograde  or  retrograde  fidJs 
and  inverted  or  erected  images. 
(6)  Tubular,  having  naked  eye  \Tsk» 
through  the  sheath,  as  in  Kell)''s 
cystoscope. 

2.  As  to  source  of  light:  (a)  Extrinsic,  having  lamp  and  head  mirror. 

(6)  Intrinsic,  having  lamp  integral  with  the 
instrument. 

3.  As  to  object  in  field:  (a)  Inverting,  having  image  reversed. 

(6)  Erecting,  havmg  image  as  related  to 
the  bladder. 

1  Trans.  Am.  CJro).  Assn.,  ;908,  ii,  216. 


(a)  Direct  or  axial,  having  Geld  directly 
Ijefore  the  observer. 

(6)  Indirect  or  lateral,  presenting  field  at 
right  angles  to  the  axis  of  the  instru- 
ment. 

(c)  Retroversion  or  retrograde,  viewing 
field  between  the  lamp  and  obser\'er. 

(d)  Antero^'ision  or  anterograde,  embracing 
field  beyond  the  lamp. 

6.  As  to  preparation  of  field:  (a)  Xondistending,   without   means   of 
filling  bladder  except  by  catheter. 

(b)  Distending,  with  air  or  fluid  through 
inlet  but  without  sejjarate  outlet. 

(c)  Irrigating,  having  inlet  and  outlet 
faucets. 

Optical  Principles.. — Telescopic  cystoscopes  have  these  characters. 
In  the  direct  or  axial  vision  instruments  there  is  a  straight  line  between 
the  object  and  the  eye.  and  magnification  and  definition  are  provided 
b%-  lenses  variously  arranged  and  adapted. 

In  the  indirect  or  lateral  vision  cystoscopes,  the  object  is  at  right 
angles  to  the  axis  of  the  telescope  and  its  image  is  transmitted  to  the 
eye  by  prisms  and  lenses  suitably  adjusted  and  combined. 

In  either  tj-pe  the  image  may  be  inverted  as  in  older  instruments, 
or  erected  as  in  later  models.    The  former  give  larger,  better  fields. 
L  Tubular  c^stoscoiies  arc  of  the  Kelly  t,vpe,  without  lenses,  but  with 

■      axial  vision  directly  through  a  tul)e. 

B  Ex&minatioii    Cystoacopea.  —  fVinsin/cf/t/H.  ^Examination    only    is 

^L  afforded  by  these  instruments.  The  best  models  are  of  American 
^B  design,  consisting  of  a  sheath  with  small  incandescent  lamp  at  the 
^H  beak,  electrical  equipment  and  switch,  irrigating  faucets  and  telescope 
Bf  separable  from  the  sheath,  Subcaliber  cystoscopes  for  children  and 
r  J  obstructed  cases  are  practically  the  only  instruments  of  this  tj^pe. 
/  Practically  all  catheterization  and  composite  tj^pes  have  at  least  two 

'         Hescopea,  one  for  examination  and  the  other  for  other  uses, 

Catheterizatioii  Cystoscopes. — ('(nislnicHon  .—Again  the  best  models 
^•^  the  American  makes  which  were  the  first  to  introduce  double 
5**»theteri/.ation  telescopes.  In  addition  to  the  separable  sheath  and 
'*s  obturator  the  essential  is  a  telescope  of  reduced  caliber  and  size 
'**'■  space  required  by  grooves  for  the  ureteral  catheters.  A  director, 
f*P«rated  with  a  thumb  screw  near  the  e>-c-piece,  is  placed  at  the  objec- 
,_  ^'e  lens  for  pointing  the  catheters  into  the  ureters.  Single  catheteriz- 
i'^e  cystoscopes  are  essentially  subcaliber  instruments  in  which  there 
"*  room  for  only  one  catheter.  They  are  available  for  children  and 
**t>atructed  in^thrie. 

Operation  Cystoscopes.^  Sirwcfu  re. — All  the  features  duplicate  those 
*^J  catheterization  instruments,  but  the  telescope  is  smaller  to  permit 
*-ne  passage  of  such  inatruments  as;  rongeurs,  scissors,  dilators,  suares 
and  electrodes. 
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Composite  or  Universal  Cystoscopes. — Comtruciion. — As  the  tern 
implies,  one  telescope  is  used  to  receive  all  forms  of  telescope,  axiil 
and  lateral  field,  anterograde  and  retrograde  field  examinatioD,  double 
catheterization  and  operation  t>T)es. 

Accessories. — ^These  are  the  instruments  stated  under  operating 
cystoscopes.  The  universal  cystoscope  of  Lewis*  is  one  of  the  most 
serviceable.  The  one  sheath  and  two  telescopes  furnish  direct  and 
indirect  observation;  direct  and  indirect  double  catheterization  up  to 
size  8  or  9;  direct  and  indirect  application  of  all  intravesical  and 
intraureteral  instruments.  The  operating  telescopes  become  double 
catheterizing  telescopes  by  applying  a  double-barrelled  fin. 

Advantages, — 1.  Adaptation  to  size  of  the  urethra;  (2)  sterilization 
by  boiling;  (3)  cleansing  of  the  lu-eteral  mouths  before  catheterization; 

(4)  adaptation  of  catheters  to  size  of  ureteral  mouths;  (5)  waxed-tip 
catheters  readily  employed;  (6)  minor  operations  directly  done;  (<^ 
urethroscopy  during  withdrawal. 

Disadvantages. — (1)  Extrinsic  illumination;  (2)  limitation  to  female; 
(3)  difficulty  of  genufacial  posture;  (4)  general  anesthesia  common; 

(5)  insufficiency  of  air  dilatation;  (6)  field  reduced  to  diameter  of 
tubes;  (7)  greater  difficulty  of  use.  The  Eisner  and  Braasch  tubular 
cystoscopes  are  models  largely  on  Kelly's.* 

Urinary  Segregators  or  Separators. — History. — The  development  of 
segregators  corresponds  with  that  of  catheterization  cystoscopes. 

Types. — ^The  Harris^  instrmnent  has  largely  been  replaced  by  that 
of  Luys/  whose  components  are  omitted  because  so  familiar. 

The  composite  instrument  is  the  most  serviceable  because  it  com- 
bines all  four  common  uses  in  being  a  telescopic,  intrinsic  illuminating 
axial,  lateral,  retrograde  and  anterograde  vision  and  irrigating  model 

Tubular  Cystoscopes. — Types. — Kelly's  cystoscope  is  the  prototj^*, 
consisting  of  a  set  of  tubes,  obturators,  lamp,  head  mirror,  ureteral 
catheters,  and  other  accessory  instruments.  Its  features  in  situ  are 
clearly  shown  in  Fig.  198. 

Accessories. — ^The  usual  list  is  stated  under  operation  cystoscopes 
and  presented  in  Fig.  182.  Of  special  value  are  the  Lewis*  ureteral 
dilator  and  fulgurating  blade  shown  in  Figs.  187  and  188. 

The  ureteral  dilator  illustrates  several  stages  of  use  in  stricture  and 
stone.  It  is  very  efficient  as  high  as  five  or  six  inches  up  the  ureter; 
beyond  this  limit  the  ordinary  bougies  are  safer. 

The  fourth  illustration  shows  its  traction  oti  a  stone.  Older  tractors 
(bristle  probangs),  become  useless  after  one  or  two  trials.  The  Cun- 
ningham^ ureteral  catheter  is  of  little  service  as  a  telephonic  detector 
but  much  as  a  dislodger. 


»  Am.  Jour.  Urol.,  1906,  ii,  698. 

'  Kelly:  Johns  Hopkins  Hosp.  BuU.,  1893,  iv,  101. 

'  Jour.  Am.  Med.  Assn.,  1898,  iv,  274 

«  Assn.  franc,  d'urol.  (1901)  1902,  v,  528. 

^  Personal  communication  to  author,  July  19,  1917. 

•  Jour  Am.  Med.  Assn.,  1909,  lii,  p.  1331, 
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fQ^    1S2. — Buerfser  iriigatinK  catheterizinK  unci  operatiiiK  oystoscope.     (1)  concavo 
^li  AXid  obturator;  (2)  convex  sheath  and  telescopo;  (3)  indirect  operating;  and  cathe- 
Ids    te^eacope;  (4)  patented  obturator;  (5)  irrigating  stop  cock;  (6)  large  rubber 
ygcot>^  tip«;  (7)  catheter  clip;  (8)  observation  telescope.     (Courtcsv  ol  V^wp^Vet 
trio  Comply.) 
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Fio.  183. — Buerger  bIdkIo  rsthot^rising  cystoBcope.  (1)  obtunttor:  (3)  cooifi 
(3)  lekBnip?;  <4)  oonvex  sheath  und  telescope  ready  for  use.  (Courtesy  of  V 
B^ctrio  Compaay.) 
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l,S4. — Acnii  subcalil)er  cystosoopes.   (1)  concave  sheath;  (2)  obturatinR  telescope; 
(3>  convex  sheath.     (Courtesy  of  Wappler  Electric  Company.) 
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Fic;,  18.5. — Bransford  Ixiwis  universal  and  operating  cystoscopc.  (1)  rommoD  sb 
with  ohtumtor  in  place:  (2)  indirect  cathoteriiing  telescope;  (3)  direct  operating  or  a 
cathcterizinR  telescope;  (4)  catheter  clip;  (5)  operating  oystosoope  rubber  catheter 
(6)  plain  catheter  rubber  tiip.    CCourteay  Wappler  Electric  Compao/.) 
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boidy  totcepa;  <4)  Buerger*!  i 
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Figs.  ISSto  IW)  show  the  application  of  the  Lewis'  fulgurating  bliiJe 
and  telescoi)e  to  contractures  of  the  vesical  neck  and  allietl  <'onditinflj. 
It  is  eH'ecti^■e,  and  snfer  than  the  rongeur  of  Young'  and  similar iri.-ilra- 


F[o 

IH7— rri'lcrjil  dil.i 

or.      (1)   nil„lor 

n..      [.i)     DibtiiiK    s 

{LcwiM 

) 
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which  often  cause  hemorrhage.    Lewis  states  that  this  blade 
no  hemorrhage,  fever  or  reaction  and  leaves  the  patient  ambulant. 


CONTRVnjRE  4T  VESUL  f€» 


Eunm-mcsioN 

hWOUGH  CVSTDSCOPE 


0. — Contracture  of  vesical  neck  (above)  and  application  of  cautery  blade  to  it 

( l)elow) : 


0. — Contracted  neck  before  cauterization  (left)  and  after  cauterisation  (right). 
Figs.  188-190. — Fulgurating  blade  and  telescope.     (Lewis.O 
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aplete  equipment  includes  besides  the  stock  of  various  essential 
ccessory  instruments  their  storage,  care  and  sterilization,  prim- 
ind  secondarily  the  selection  of  the  proper  outfit  for  a  given  case, 
naturally  respects  instructions  for  the  nurse  in  preparation  of  the 
the  jMitient  and  the  supplies  for  the  cystoscopy. 
Bssories. — ^Accessory  instruments  of  the  equipment  for  cystos- 
embrace  the  lighting  apparatus,  the  irrigating  appliances,  the 
al  catheters,  the  instruments  for  intravesical  treatment  and  the 
requency  electrical  outfit. 

rc68  of  Idgfat. — ^Apparatus  for  furnishing  light  is  either  a  controller 
lucing  the  standard  110  volt  direct  current;  or  a  transformer  for 
ing  the  alternating  to  the  direct  current  and  then  reducing  the 
or  a  set  of  dry  batteries,  wet  cells,  or  a  storage  battery:  all 
rheostat  for  management  of  the  current.  Thus  within  the  will 
operator  the  strength  of  current  passing  through  the  lamp  of  the 
ijopie  is  adapted  to  its  capacity. 

*  Loc.  cit. 


Portable  dry-i-ell  outfits  have  been  so  perfectwi  k»  to  cob 
most  convenient  source  of  light  for  cases  in  which  it  is  not  pc 
use  dynamo  current.  In  general,  however,  the  hitter  ist  by  fw 
means  of  illumination,  with  the  aid  of  the  controller  for  dirw 
the  transformer  for  the  alternating  currents. 


I 


ii'io.  191.— Cy-.toM'opic:  iKirtal.l.-  cnuipiiH.i 
coDtuoii  a  wlection  uf  cyiiloanopi'ii.  i»bli>s,  Ruutila  a 
tbc  catheMr  tuiil  nyriaaB  lioieti,  rheont&t  tuid  limip 
,  bom  oontaiDins  rubber  nafie,  finger  stalla  Bod  piiw^  I 
aod  alypin  aotwlhetjc  liilojaiut.  xlyplic  powder  m 
IpSgiDfl,  drappriea  and  rubber  s'ovw.     (Aiitliur'-  l 


lubrirant    Inin 

Irll 

indthmuvUwBaU 

m  iM 

Flo.  182. — (Tjntouopic  [icirialilB  (Hiuiiiiiiciit,  All  iiiiip'"'"  »'""•  ii  in  ih 
illuttrati'in  hnve  biwn  rolled  in  ■tohlinid  lowvlii  and  aloriliMd  with  iha  tx 
■pvprsl  houn  in  niuFcnt  forniBldehydo  tan.     (Author's.) 

Controllers  for  diR-ct  current  arc  made  by  varioii»  maiiufw 
that  lM)tIi  tlif  direct  and  alternating  systems  may  Ix*  ctn))inj 
chaii^cBbly.  In  Ri'ncral  fomi  they  resemble  the  standard  Ian 
with  a  body  nlxiut  four  inches  long.    On  this  is  wound  »  high-i 
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coil,  whence  a  shunt  current  is  derived.  Danger  does  not  result  from 
sliort  circuiting  of  the  wires  coming  from  the  ontroller;  but  no  contact 
must  be  made  with  any  metal  conductor  leading;  to  the  ground,  such 
us  radiators  and  water  pipes.  As  one  of  the  wires  from  the  main  is  con- 
wcted  to  the  groimd,  the  one  touching  the  radiator  may  happen  to  he 
nf  opposite  polarity  and  blow  out  a  fuse  or  damage  the  instrument. 

Wide  ranges  of  current  may  be  had  with  these  controllers.  Usually 
with  a  16  f.  p.  resistance  lamp  in  the  socket  a  ciurent  of  O.li  ampere 
and  from  0  to  25  volts  may  be  obtained  at  the  binding  posts;  and 
■  vitb  ft  32  c.  p.  resistance  lamp  a  current  nf  O.S  amjtcre  and  from  0  to 
ftbout  40  volts  may  be  had,  A  rack  and  pinion  or  similar  movement 
increases  the  voltage  bj'  steps  of  a  third-part  of  one  volt  at  a  time. 
T*he  resistance  lamps  should  be  dark  in  order  to  shut  out  the  light  during 
eTcamination  as  much  as  possible. 

The  transformer  for  alternating  current  should  be  groimd-free  so 
that  the  possibility  of  shocking  the  patient  is  <;orrectcd.  There  are 
9e"Veral  first-class  transformers  of  this  type  on  the  market.  Inasmuch 
they  require  no  resistance  lamp  they  are  specially  ;aluable  in  main- 
tCLiniiig  darkness  during  the  examination,  and  in  avoiding  breakage 
•ff  resistance  lamps,  which  immediately  cripples  the  operator  unless 
'*»Kilher  lamp  is  available. 

The  controller  base  of  the  author  is  valuable  for pri\ate  house  work' 
i  that  the  long  cord  allows  one  to  connect  with  wall  socket  or  elec- 
"olier  plug  at  a  great  distance  from  the  bed  or  table,  and  therefore  to 
s«  only  the  standard  six  feet  of  small  twin  cable  between  the  controller 
^x»d  the  c>'stoscope.  The  other  advantages  of  this  controller  base  are 
et forth  in  the  original  article  as  follows: 

ItritAtiiiK  Appliances. ^Irrigating  appliances  embrace  those  necessary 
^r  the  nonirrigating  cystoscopes  and  those  for  the  irrigating  c>'sto- 
st^opes.  -At  least  in  the  United  ^^tate3  few  really  modern  instru- 
iUCDts  do  not  provide  irrigation  at  all  times  during  the  cystoscopy. 
Should  this  form  be  the  only  one  available,  then  a  full  set  of  the 
various  types  and  sizes  of  soft-rubber  and  lisle-thread  catheters 
"•list  be  in  hand  for  selection  according  to  the  case.  ^Vith  the  irri- 
Bwtiiig  cystoscopes  a  good  hand-s,vringe  of  about  150  c-c.  capacity 
**^o*i  a  rubber  connecting  tulw  about  4  feet  long  as  a  link  between 
™*  cystoscope  and  the  syringe  are  neeeasarj'.  A  rubber  cap  for 
****  syringe  is  convenient  for  making  watertight  the  joint  between 
'^'inge  and  sheath  when  it  is  necessary  to  flush  out  the  bladder  actively 
^^'th  the  telescope  out.  In  office  work  an  irrigating  jar  may  be  the 
****'ce  of  water  supply,  but  is  not  so  good  as  the  hand  syringe  in  the 
^"tl  of  an  assistant,  which  permits  appreciation  of  the  reaction  of  the 
"^^•ler  imder  distention;  whereas  the  pressure  of  water  from  the  irri- 
*^Vng  jar  is  "dead"  or  more  or  less  indeterminate  to  the  operator, 
.•-'leteral  catheters  are  at  the  present  time  of  one  appnned  type  deter- 
*1^  by  the  tip,  which  Instead  of  being  conical  or  olive  as  formerly, 

'  Jour.  Am,  Med.  Assn..  1013,  U.  p.  182. 
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is  now  rounded  and  cut  obliquely  for  the  end  opening,  at  the  expense  of 
about  a  half-diameter  and  a  half-centimeter  of  length.  Opposite  this 
end  opening,  and  occupying  about  the  other  half  of  the  first  centimeter, 
is  the  first  lateral  opening;  while  the  second  lateral  opening  is  (^posHe 
the  first  and  in  line  with  the  end  opening,  and  occupies  the  second  half 
of  the  second  centimeter.  Thus  lie  three  openings  are  limits  of  the 
first  two  centimeters  of  length  and  spaced  about  a  half-centimeter 
apart.  Ureteral  catheters  are  made  of  woven  silk  or  lisle  thread  with 
carefully  varnished  surface  and  with  the  centimeters  of  length  shown 
by  yellow  and  black  or  yellow  and  red  stripes,  each  a  centimeter  vide. 
The  number  of  centimeters  of  length  introduced  into  the  ureter  is 
sometimes  shown  by  small  stripes  spaced  as  follows:  one  narrow  stripe 
at  five  centimeters,  two  at  ten,  three  at  fifteen,  and  four  at  twcntj' 
centimeters;  one  wide  stripe  at  twenty-five,  one  narrow  at  thirty,  two 
narrow  at  thirty-five  and  three  narrow  stripes  at  forty  centimeters. 
Thus  it  will  be  seen  that  all  the  stripes  are  narrow  excepting  that  at 
twenty-five  centimeters,  so  that  one  may  easily  know  the  dbtance 
above  or  below  that  figure  at  which  the  tip  of  the  instrument  lies.  The 
proximal  ends  of  most  catheters  are  now  made  conical  to  receive  a 
syringe  nozzle  conveniently;  but  such  conical  ends  prevent  withdrawal 
of  the  cystoscope,  leaving  the  catheters  in  place;  hence  it  is  better  to 
cut  them  oflf  and  comiect  the  catheters  with  an  aspiratmg  needle 
deprived  of  its  point  and  fitting  tightly  into  the  caliber  of  the  catheter. 

Special  ureteral  catheters  are  varnished  so  as  to  be  opaque  to  the 
ar-ray.  These  are  known  as  shadow  or  a*-ray  catheters  and  have  a 
very  great  advantage  in  that  the  opacity  obviates  the  necessit}'  rf 
passing  wire  stilettes  through  the  catheters  which  is  at  once  painful 
and  somewhat  dangerous  to  the  patient. 

Another  special  form  of  ureteral  catheter  is  the  stone-searching  oi 
telephonic  catheter  consisting  of  a  wire  with  a  conical  head  about 
5  F.  in  diameter  forming  the  tip  of  a  size  3  F.  catheter;  so  that  the 
wire  passes  through  it  from  end  to  end  and  terminates  in  a  little  glass 
earpiece  designed  to  rest  in  the  ear  of  the  operator  and  make  it  possible 
to  hear  the  grating  of  the  metal  tip  upon  the  stone. 

A  good  series  of  catheters  for  the  expert  to  possess  is  one  each  of 
sizes  3  F.  to  7  F,  both  inclusive,  of  the  yellow  and  black  and  yellow  and 
red  standard  markings;  two  size  5  F.  ar-ray  catheters,  or  a  similarly 
full  set  of  them,  sizes  3  to  7  F.;  two  telephonic  catheters  size  5  F.;  and 
several  soft  phosphor  bronze  wires  as  stilettes  when  needed.  Stilettes 
must  not  bind  within  the  caliber  of  the  catheters. 

The  instruments  for  intravesical  nonelectrical  treatment  have  been 
sufficiently  portrayed  in  the  preceding  pages  under  the  heading  of 
operation  cystoscopes,  with  the  exception,  however,  of  one  serviceable 
instrument,  the  McCarthy  flexible  forceps.  It  consists  of  a  flexible 
coiled  wire  sheath  through  which  a  small  alligator  forceps  passes  to  the 
handle,  at  which  a  spring  thumb-attachment  permits  the  operator  to 
open  and  close  the  jaws.  The  handle  of  the  instrument  is  of  the  form 
standard  for  most  surgical  implements  and  is  placed  at  right  angles  to 
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2  shaft,  from  which  it  is  detached  by  two  thumb  nuts.  A  small 
umb  nut  on  the  handle  itself  permits  the  jaws  to  be  held  closed  in  a 
^'en  position.  It  is  designed  for  use  in  the  Acmi  operating  and 
theterizing  cystoscope  and  may  be  directed  with  the  facility  of  an 
dinary  ureteral  catheter.  Its  action  is  strong,  positive  and  satis- 
ctor>'  in  a  properly  chosen  lesion. 

Several  genuine  whalebone  filiform  guides,  two  feet  long,  size  3  to  4  F., 
ould  be  in  the  armamentarium,  available  for  the  method  of  stone 
arching  described  by  Burton  Harris,  consisting  briefly  in  coating  the 
•st  two  centimeters  with  melted  beeswax  and  resin,  which  is  scratched 
"  contact  with  the  ureteral  stone.  The  technic  of  preparation  and 
e  will  be  detailed  on  page  839,  under  the  subject  of  ureteral  calculi. 
The  high-tension  electrical  machines  in  the  accessory  equipment 
p  cystoscopy  are  either  portable  or  stationary'.  The  stationary 
Eichines  xsry  in  strength  from  those  producing  the  standard  Oudin 
rrent  to  those  developing  the  Oudin,  the  d'Arsonval  and  other 
mplex  currents  of  high  potentiality,  including  those  for  a^-ray  pho- 
graphy.  With  such  instruments  general  electric  therapeutics  may 
so  be  applied.  The  portable  high-tension  machines  consist  of  a 
tar}'  transformer  or  motor  djuamo  in  one  box,  and  in  a  second  box 
?  various  devices  for  developing  and  controlling  the  Oudin  and 
Vrsonval  currents.  Each  case  weighs  nearly  fifty  pounds  but  is, 
vertheless,  manageable  for  a  strong  man.  All  ranges  of  ordinary 
stoscopic  treatment  may  be  reached  with  this  portable  outfit  but 
is  not  suitable  for  electrotherap)eutics  except  within  very  limited 
grees. 

8ta»rage. — ^The  equipment  for  cystoscopy  is  most  conveniently 
ovided  for  by  a  suitable  instrument  cabinet  on  the  shelves  of  which 
e  classified  the  various  essential  and  accessory  instruments  and 
pplies.    The  cabhiet  of  the  writer  is  arranged  as  follows: 

Sbxlt  I.     Dresnnos: 
Steriliied  cut  gauze. 
Sterilised  ({auxe  wii)e8. 
Sterilised  towels. 
Sterilized  special  towels. 
Rubber  gloves. 
Rubber  finger  stalls. 
Rubber  bands. 

Shelf  II.     Chemical  Supplier  and  Olaasware: 
Special  glasses  and  specimen  bottles  for  urine. 
Graduates  in  full  assortment. 
Glass  urethral  syringes. 

Two  syringes  with  needles  for  intravenous  injection. 
Pbenolsul  phonephthalein. 
IndigDcarmine. 
Cocain  powders,  grain  1. 
£ucaiD  powders,  grain  1. 
Alypin  powders,  grains  5. 
AJypin  solutions,  2  per  cent,  iind  4  per  cent. 
Sterile  olive  oil. 
Hemostatic  powders. 

Colorimeter  with  extra  ft\nnii  prism.  Hypodermatic  syringe. 
Colorimeter  card. 
Lubricants — Irish  moss  jelly,  Vaseline  and  Boroglyceride. 
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Shelf  III.     Cytoscopes  and  Urethroscopes: 

Otis*  Examination  Cystoscope. 

Buerger  Cystoscope  with  examination,  retrograde  and  catheterism  telMCopei 

F.  Tilden  Brown  Direct  Vision  Catheterism  Cystoscope. 

Follin  Cabot  Direct  Vision  Catheterism  Cystoscope. 

Buerger  Cystourethroscope. 

V.  C.  Pedersen's  Light  Carrier  and  Magnifying  Lens  for  the  Buerger  Cysto- 
urethroscope. 

Box  containing  extra  lamps,  binding  posts,  faucets,  deflectors,  grease,  pins,  ete^ 
for  cystoscopes  and  urethroscopes. 

Knife,  curette,  probe,  scissors  and  applicators  for  vesical  and  ureteral  treatment. 

Rubber  guards  against  splash  and  high-tension  short  circuit. 

iSHELF  IV.     Acce^isories: 

Standard  ureteral  catheters,  3-7  F.  inclusive. 

X-ray  ureteral  catheters,  5  F. 

Stone  searching  ureteral  catheters.  5  F. 

Rubber  catheters  in  full  assortment. 

Lisle- thread  catheters  in  full  assortment. 

Harris'  jfiliforni  guides  and  wax; 

V.  C.  Pedersen's  rheostat  and  switch  base. 

Hand  syringes — 250  c.c,  150  c.c,  and  100  c.c.  capacity. 

Standard  direct-current  controller  with  16  c.  p.  and  32  c.  p.  resistance  lamps. 

Alternating-current  transformer. 

Cables  for  cystoscopes  (duplicates). 

Cables  for  urethroscopes  (duplicates). 

Glass  immersion  jar. 

Shelf  V. 

Complete  outfit  for  salvarsan  intravenous  injections. 

Surgical  basins. 

Dark  field  illuminator. 

Chismore  evacuation  tul)es,  bottles  and  bulbs. 

Proctoscopes  with  electrical  equipment. 

Lithotrites. 

Formaldehyde  generating  lamp. 

The  special  towels  spoken  of  above  measure  about  30  inches  long 
by  20  inches  wide.  Six  inches  from  one  end  a  buttonhole  about  2  inche* 
long  is  worked  through  which  the  cystoscope  passes  into  the  urethra  w 
the  male  or  female  and  through  which  only  the  penis  projects.  The 
loose  part  of  the  towel  is  gathered  gently  aroimd  the  genitals  and 
buttocks  of  the  patient,  thus  insuring  protection  against  contact  and  the 
disagreeable  odor  which  is  almost  invariably  present.  Privacy  for  the 
.patient  is  also  secured  most  conveniently. 

The  rubber  guards  against  splashing  and  high-tension  short  circuits 
are  made  of  black  rubber  packing  about  an  eighth  of  an  indi  tluck. 
4  inches  square,  through  the  center  of  which  a  hole  is  made— a  tight 
fit  for  the  cystoscope  or  loose  for  the  fulgurating  wire.  When  in  place 
this  guard  receives  any  unexpected  spurt  of  bladder  or  urethral  contents 
thus  thoroughly  protecting  the  operator.  The  fulgurating  wire  passing 
through  one  of  these  guards  is  held  in  the  hands  of  the  operators 
assistant,  or  sometimes  by  the  patient  himself  so  that  the  high-tension 
wire  is  not  touching  anywhere.  This  in  itself  prevents  short  circuiting- 
I^ikewise  at  times  contact  between  the  genitals  and  the  coupler  m^* 
cause  short  circuits  there,  which  are  prevented  by  having  such  a  guarf 
over  the  urethroscope  or  cystoscope. 

The  lamp  for  generating  formaldehyde  gas  is  of  the  standard  tj^pe 
and  housed  in  a  tin  box  without  the  cover  and  stood  on  end— thus 
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sening  as  a  protection  against  the  heat  of  the  lamp  which  might  crack 
glass  or  ignite  woorlen  shelves.  The  practice  of  the  autlior  is  to  have 
this  lump  generate  the  gas  whenever  the  cabinet  has  been  opened  for 
more  than  a  ven,'  brief  moment.  Repeated  interrupted  sterilization  of 
the  entire  contents  is  provided  for  in  this  manner  very  adequatelj'. 

The  ureteral  catheters  may  be  stored  in  long  glass  tubes,  which  if 
corked  should  contain  one  or  two  formalin  wafers  for  incessant  steril- 
ization. Or  the  catheters  may  be  kept  coiled  in  boxes  of  sufficient  size, 
about  6  inches  square,  so  as  not  to  cur\e  the  catheters  too  sharply. 
If  the  boxes  are  kept  covered,  formalin  wafers  should  be  iiisirle  also. 
The  urethral  catheters  had  best  be  kept  flat  on  the  shelves  subject  to 
air  drying  and  the  influence  of  the  formaldehyde.    The  matter  of  air 
drying  is  ^■er.\'  important  as  it  prevents  sweating  of  the  catheters  and 
con-i^equent  deterioration.    The  author,  therefore,  prefers  not  to  cork 
or  cover  any  of  the  catheters  and  feels  that  boxes  for  ureteral  catheters 
have  the  advantage  over  tubes  of  permitting  more  ready  transportation . 
The  immersion  jar  named  among  the  accessories  is  an  ordinary  wide 
"lotitJi  prune  jai  with  a  bridge  having  several  holes  through  which  the 
Urethral  instruments  are  suspended  in  a  fluid  antiseptic;  thus  the 
''yepieces  are  not  wet  and  the  hands  of  the  operator  are  kept  out  of 
suoJi    inconvenient  media  as  5  per  cent,  carbolic  acid  water.     In  an 
«iiergency  a  pitcher  may  be  similarly  emploj'ed.  so  that  the  wooden 
fipiclgt  is  the  real  essential. 

There  are  sjiecial  urological  instrument  cabinets  made  with  small 
^'^•^l^ets  around  the  wall  of  one  space  cowesponding  with  the  general 
P**^ition  of  one  shelf.  In  these  sockets  are  suspended  the  various 
'^•^' otoscopes,  urethroscctpes  and  other  instruments,  with  the  purpose  of 
*J|^<*riding  contact  of  the  formaldehyde  gas  with  the  entire  surface  of 
J"^  instrument  which  penetrates  the  body,  both  urethra  and  bladder, 
*"  example.  This  is  an  attractive  refinement  but  not  an  essential:  a 
"'"*^thral  instrument  thoroughly'  and  properh'  cleansed  may  perfectly 
*^^n  be  laid  on  a  shelf  for  action  of  formaldehyde. 

Sterilization  of  Equipment  for  Cystoscopy  is  absolutely  important 

J^*l  must  be  carried  mit  tn  the  last  degree  of  care.    It  includes  not  only 

^^*^    instnmicnt.s  themselves  and  the  operative  field,  but  the  urinary 

^^•^tiona  i^^  far  as  po.s.iible  through  the  preliminarj'  administration 

any  efficient  urinary  antiseptic,  so  as  to  minimize  tlie  possibility  of 

P'^^'Wtli  within  the  bladder  or  urethra  of  anv  organisms  inadvertently 

*^tr>:>duc'cd. 

^     ^he  means  of  sterilization  are  gaseous,  fluid  and  mechanical.    For- 

**l<"lehyde  is  the  best  gaseous  sterilizing  mediimi  and  is  most  con- 

'       '^i^ntly  supplied  by  generating  lamps  and  wafers  within  cabinets 

^**l    other  instrument  containers.    All  parts  of  instniments  should  be 

t*»*.rated,  none  assembled,  in  order  to  permit  full  contact  with  the 

J-'he  fluids  ordinarily  employed  for  sterilizing  cystoscopic  equipment 

i^'    ^5  per  cent,  carbolic  acid,  5  per  cent,  carbolic  acid.  !I5  per  cent. 

^*^>lioI,  4  per  cent,  boric  acid  and  sterile  water.    It  should  be  reroem- 
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bered  that  concentrated  carbolic  acid  is  an  oily,  clinging  fluid,  insoluble 
in  cold  water,  but  soluble  in  alcohol,  with  which  it  should  therefore  be 
washed  off  the  instruments  to  escape  its  caustic  effect.  Alcohol  attacb 
the  vamish  of  all  woven  instruments  and  sometimes  the  cement  used 
to  fix  lamps,  lenses  and  prisms,  hence  it  should  not  be  used  excq)tfor 
mopping  and  rinsing  them.  Whatever  chemical  is  employed  final 
immersion  in  plain  sterile  water  is  advised.  Acid  and  alkaline  medii 
are  similar  to  alcohol  in  action. 

The  mechanical  sterilization  of  the  equipment  for  cystoscopy  varies 
with  metal  and  nonmetal  instruments.  The  metal  instruments,  includ- 
ing cystoscopes  and  urethroscopes,  should  be  taken  apart  so  that  their 
mechanical  and  optical  elements  may  be  sterilized  individually.  Tbey 
should  be  first  subjected  to  a  stiff  brushing  with  green  soap  and  vater, 
and  all  blood,  pus,  detritus  and  other  foreign  matter  carefully  removed 
to  avoid  coagulation  and  caking  through  the  gaseous  and  chemical 
agents.  Tubular  parts  of  instruments  should  be  flushed  wth  wtff 
under  pressure  and  carefully  swabbed  with  cotton  or  gauze  on  special 
applicators  or  with  pipe  cleaners — in  short,  they  deser\'e  the  same  care 
as  rifle  barrels.  If  the  tubular  portions  do  not  carrj^  the  electrical  or 
optical  systems  they  may  be  boiled  With  the  plain  instruments. 

All  moving  mechanical  partis  and  joints  should  be  lightly  lubricated 
with  sterilized  oil  after  the  mechani^l  cleansing  and  dr>'ing. 

The  electrical  and  optical  portions  of  urological  instruments  cannot 
be  boiled  or  treated  with  the  stronger  chemical  antiseptics.  TVy 
should,  therefore,  receive  stiff  brushing  with  soap  and  water,  then  litk 
5  per  cent,  carbolic  acid  water,  next  flushed  under  pressure  and  scabbed 
or  mopped  with  5  per  cent,  carbolic  acid  water.  After  which  excess  a 
water  should  be  shaken  off  and  the  surface  dried  as  much  as  possWf 
and  finally,  without  assembling,  all  the  parts  should  be  shelved  and 
exposed  to  formaldehyde  gas. 

The  foregoing  details  are  available  for  cases  giving  the  opeWt«» 
control  of  his  own  time.  In  emergency  or  rush  cases,  however,  tb 
following  details  are  serv'iceable:  thorough  mechanical  ckansinji 
boiling  of  all  possible  parts  for  five  minutes,  immersion  in  5  per  cent 
carbolic  acid  water  for  ten  minutes,  followed  by  thorough  fluiingand 
rinsing  vnih  95  per  cent,  alcohol  and  then  with  sterilized  water;" 
preferred  they  may  be  bathed  in  95  per  cent,  carbolic  two  minutes, 
followed  by  the  same  treatment  vnih  alcohol  and  water  as  just  stated. 

The  catheters,  which  include  both  urethral  and  ureteral,  are  steiiliKd 
substantially  in  the  same  manner.  Hard  flushing  viith  water  shouH 
be  employed  to  itemove  blood,  pus,  detritus  and  other  foreign  matter. 
If  the  case  has  been  infectious  s^phonage  may  be  employed  for  ureteial 
catheters.  This  is  carried  out  as  follo\^'s:  Any  large  vessel  is  filled  wiw 
sterilized  water  and  the  catheters  suspended  over  its  edge  so  that  A** 
eyes  just  clear  the  bottom;  they  are  then  sucked  full  of  ^"ater  with  a 
hand  syringe,  placed  in  the  proximal  end  which  hangs  over  a  receivn* 
basin;  thus  slow  sxphonage  drops  through  the  catheters  for  se^^ 
hours,  soaking  them  clean.    Sterile  water  used  in  thisway  may  b? 
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lowed  up  by  mild  antiseptics  for  a  brief  period,  as  strong  chemicals 
1  long  exposure  deteriorate  the  vam  ish .  Five  or  1 0  per  cent,  formalin 
ter  is  about  the  mo6t  serviceable* for  this  purpose.  Formaldehyde 
)  gives  the  final  touch. 

[n  emergency  and  hurry  cases  on  the  same  day  ureteral  catheters 
)uld  be  soaked  in  sterile  water  for  ten  minutes  to  soften  anv  adherent 
eign  matter;  then  scrubbed  with  soap  and  a  stiff  brush  thoroughly; 
rt  flushed  under  pressure  under  sterile  water;  which  is  followed  by 
ber  10  per  cent,  formalin  or  5  per  cent,  carbolic  acid  water;  in  turn 
lowed  by  sterile  water  again.  These  catheters  may  be  boiled  a  nimi- 
•  of  times  in  water  free  of  alkali,  provided  the  temperature  is  slowly 
sed  to  the  boiling  point.  If  they  are  plunged  suddenly  into  boiling 
ter  the  varnished  surface  is  almost  immediately  spoiled.  It  is  worth 
leating  that  alcohol,  acid  and  alkaline  mediums  also  damage  the 
nish  materially. 

lubber  catheters  and  other  rubber  goods  may  be  boiled  in  water 
*of  acid  or  alkali,  after,  of  course,  thorough  cleansing  in  the  manner 
viously  suggested.  If  nitrate  of  silver  has  been  used  m  catheters 
se  should  never  be  boiled  with  metal  instruments  as  the  silver 
iizes  in  black  spots  upon  the  nickel  surface, 
loft-rubber  catheters  are  apt  to  lose  all  rigidity  by  frequent  boiling, 
en  this  undue  softness  begins  to  appear  it  may  be  very  largely 
iated  by  giving  the  catheters  a  "rest  cure"  which  consists  of  sub- 
uting  others  for  them  while  they  are  permitted  to  dr>^  thoroughly  in 
air  and  thus  resume  their  former  stability.  In  this  manner  the  life 
X)od  rubber  catheters  may  be  materially  prolonged. 
iobricants. — Lubricants  in  the  equipment  for  cystoscopy  are 
cted  with  respect  to  the  instruments  and  the  mucous  surfaces, 
jy  should  therefore  have  the  following  characteristics:  semifluidity, 
erence,  lubrication,  antisepsis,  non-irritation,  water-solubility, 
isparency,  translucency,  chemical  stability.  Only  three  lubricants 
il  all  these  requirements,  namely — sterilized  glycerin,  borogly- 
de  and  katheterpurin.  All  are  available  for  urethral,  vesical  and 
teral  lubrication.  The  writer  favors  boroglyceride  because  it  is 
imiacopeal,  normally  antiseptic  and  universally  procurable.  The 
nula  for  katheterpurin  is  as  follows: 

Oxycyanide  of  mercury 3)  grains  0.21  Krammes 

Glycerin 5 )  drams  22.00  grammee 

Tragacanth 46    grains  2.70  grammes 

Sterilised  distilled  water 3    ounces  93.00  grammes 

terilized  olive  oil  is  the  only  true  oil  available  in  cystoscopic  work  and 
the  sole  purpose  of  instillation  into  the  ureter  above  an  impacted 
ulus,  in  the  hope  of  assisting  it  in  migrating  into  the  bladder. 
rea.ses  in  cystoscopy  are  of  little  serv'ice  as  they  do  not  fulfil  the 
going  prerequisites.  Vaseline  is  best  for  finger  cots  during  rectal 
ance  of  instruments  into  the  bladder. 
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Preparation  for  cystoscopy   comprises  both  the  selectkm  ti 
equipment  for  a  given  case  ami  the  preparation  of  the  rooio,  pMeill. 
essential  and  accessory  instninients. 

Freparation  of  the  Room  and  Patient  varies  in  acconlaner  with  tbr 
selection  of  nffice,  hospital  or  home  for  the  work  and  with  the  (troail 
character  and  symptoms  of  the  case,    As  a  rule  in  all  com-s  ixwihlr  ii 
is  well  to  give  the  patient  a  general  btnly  bath,  evacuation  ot  thf  bo«ri» 
with  cathartics  and  enema,  as  a  loadeil  rectnni  renders  ititrodiKOio 
and  manipulation  of  the  cystoscope  diflicnit  and  may  greatly  altrf  the 
appearance  of  the  bladder  floor.    Water  mu\  l>e  ftdministrrril  fKfcVy 
unless  contra  indicated,  as  a  stimulus  of  thp  kidneys,  begitmiog  about 
half  hour  liefore  the  examination.    r)rugs  are  inadviMble  as  they  lU* 
alter  tlie  chemical  constituents  of  the  urine;  urinar>'  antisepUes  »^ 
bowe\er.  advantageous  as  a  preventive  against  infeetiim  aimI  ntk" 
niitowanl  results.    Changes  in  the  urine  befori-  and  after  their  wJini*^ 
tration  may  readily  be  estimated. 

In  all  mule  cases,  moreover,  the  patency  of  the  un-tlini  up  to  ify 
should  be  known  providoi  such  proee<lurcs  as  ureteral  ratheteriam  i 
to  be  carried  out.  Otherwise  its  patency  up  to  13  F.  or  IS  F,  shtmld 
kn(}wn  for  acceptance  of  the  children's  sizes  uf  simple  exuninati 
cystoaeojH-s.  Meatotomy  may  be  advisable.  General  Jnfunnati 
fonceming  the  prostate  as  to  congestion,  infection,  neoplaam  and  hyptf 
trophy  slioidd  Iw  fixed  for  the  proper  selection  of  iiistrummts  ai 
treatment. 

In  female  patients  a  preliminar>'  vaginal  douche  is  both  cunvtsiie 
and  a  preventive  against  infection. 

In  all  possible  cases  a  twenty-four-hour  specimen  of  iirinr  should  1 
collected  and  analyzed  just  before  the  cystoscopy.    A  general  physk 
examination  is  also  advisable  in  order  to  discover  important  lesion.*  othal 
than  tliose  of  the  urogenital  tract,  unless  such  facts  hax'e  alrraily  bra 
supplied  by  the  family  physician.     Isually  great  nen'oinness  thiJ 
disi'overed  is  relieved  by  setlatives,  the  choice  l)eing  btumtds.  codri 
and  in  extrejne  cases,  just  before  the  examination,  murphin  or  durinjE 
a  general  anesthetic. 

\Vith  some  ex{)erts  it  is  the  rule  to  examine  simple  cases  with  onii 
in  the  bladder  lis  the  metliuni  of  distention,  which  requires  the  p«lMt3 
to  hold  his  urine  for  several  hours  pn-viously.  The  writer  pivfr« 
clear  water  as  the  basis  of  distention  so  that  the  eye  l»ee<Mnes 
tomed  to  one  medium  which  has  as  little  effect  as  possible  on  the  cm1« 
of  the  mucous  metnbrane.  The  urine  varies  so  widely  in  color  as  < 
materially  change  the  picture  at  times. 

The  difficult  cases  for  cystoscopy  are  tl»o.se  which  show  hemorrlu- 
and  great  irritability  of  the  bladder.  They  retiuire  rest  in  bed;  (iif  t^ 
I>Io<m1  such  means  as  adrenalin,  a.stringents  and  hemostatics;  and  fcirt-3 
irritability  local  anesthetics  such  as  solution  of  alypin  (2  to  4  per  cm' 
retained  in  the  bladder,  or  eucain  and  cwain  applie<l  to  the 
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:n  injected  into  the  sacrnt  canal  for  "blocking"  the  sacral  nerves. 

ral  anesthetics  are  a  last  resort  in  these  casfs.    Adrenalin  may  be 

tiefit  by  internal  administration  for  hemoiThage. 

8  is  another  element  in  different  cases  which,  like  blood,  requires 

ited  and  tliorough  Hushing  and  irrigation  of  the  bladder  for  its 

val.    Excepting  when  the  bladder  is  highly  irritable  it  is  best  to 

nue  this  washing  until  the  return  is  absolutely  clear,  so  that  the 

HIS  membrane  will  be  as  clear  as  possible  to  inspection. 

all  cases  the  prerequisites  are  those  of  a  laparotomy  and  involve 

is  of  the  room,  cvstoscopist,  assistant  and  nurses,  equipment 

ield. 


»a.— Seroidrnwpr  U 


irij-  shown. 


BBing  and  Draping  the  P&tiect  are  largely  matters  of  taste  for  the 
wopist  or  training  of  the  nurse  in  charge.  The  wTiter  finds  it 
convenient  to  dress  males  and  females  precisely  as  one  does  tlie 
for  a  pelvic  operation.  Namely,  sterilized  large  bag  leggings  are 
d  over  the  lower  extremities  and  extended  to  the  waistline,  of 


*1 


I 
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iiiualin  for  summer  and  flannel  for  «niiter  sen'ice.  In  addition  to  tli«f, 
the  special  buttonholeJ  towel  previously  descril>e«l  cover*  tlir  ibdanxn 
and  lower  thorax,  with  the  opening  over  the  genitals  and  the  short  nil 
gatliered  about  the  buttocks  and  anus.  Other  sterilized  toireh  nuy  b 
spread  over  the  leggings  if  desired.  In  the  foregoing  maimer  as  mini 
privacy  as  possible  and  practically  absolute  asepsis  are  seciurd. 

Cystoscopy  in  the  Professional  Office  differs  in  no  respect  fnm  tbl 
in  a  hospital  and  is  in  tlic  imliriary  iiiiturc  of  things  the  commoiiHt 
manner  of  such  exaniinati<ins.  In  fart,  it  is  hardly  fair  for  any  cyjto- 
scopiat  to  accept  the  responsibility  of  the  work  iinlcsK  his  quattenw 
as  complete  as  possible  in  equipment.  In  other  wonls,  his  fadiilif* 
must  be  adequate  for  all  exigencies. 

It  is  probably  best  to  have  a  separate  room  de\otcd  to  this  and ■■tlxT 
strictly  aseptic  work  so  that  the  room  itself  tend.i  to  aid  in  the  in- 
vention of  infection.  No  plan  is  more  convenient  than  tlintof  theioiW 
whose  oflice  floor  is  laid  out  in  four  rooms  respectively  devoti^  tecBif 
sultation  and  preliminary'  examination,  cystoscopy  and  uirthtUMo|0'- 
and  the  remaining  two  to  ordinary  treatment  of  puj*  ca.'ws.  Th» 
plan  is  the  means  of  saving  all  the  time  which  each  patient  de^tito 
to  dressing  and  midressing — in  a  professional  day  readily  an  hotif 
or  more. 

The  final  prerequisites  therefore  are  alike  in  office,  hospital  swl 
home  cystoscopj:  asepsis,  antisepsis  and  sterilization.  These  are  bn* 
maintained  by  a  commodious  instrument  cabinet  in  which  everjlhiB* 
possible  is  stored  and  subjected  to  repeated  interrupte<l  stcrili«ti<* 
with  formaldehyde  gas,  1^^ 

Floor  Plan.— The  floor  plan  for  office  cj'stoscopy  is  the  ^ame  u  '•" 
hospital  work  and  is  fully  describet!  under  thb  subject,  so  may  here  **. 
dismissed  by  saying  thai  on  the  right  of  the  operator  stand  the  iiur«e»^'' 
the  table  carrying,  witliin  easy  reach  of  the  nurse,  everything  for  whi** 
she  is  responsible  (for  example,  dressings,  linen,  jars,  biuin.'t,  irrigali^*n 
outfit  and  the  like)  and  carrjing  within  easy  access  to  the  opemtofi^*^ 
details  for  his  probable  needs— such  as  the  equipments  for  illuiniiiilio»^^ 
examination,  ureteral  catheterization,  treatmejit  (instrumcnta], 
trical  and  chemical).    On  the  left  of  the  operator  stands  the  mssh 
in  charge  of  such  instruments  as  the  nurse  cannot  pinpcrly  maiMR^ -^j^ 
also  on  a  table,  if  desired,  notably  the  fulguration  generator  and  mte-^^ 
trollers.    The  wTiter  prefers  to  have  his  assistant  rather  than  the  putb^^^ 
take  charge  of  such  important  matters  as  the  specimens  ilul>'  Uhclw^^^jj 
in  their  various  glasses,  tubes  and  bottles,  and  of  the  local  anesthetJc^^^^rf 
for  spinal  or  sacral,  vesical,  urethral  and  meatal  admiiiistnitiou  a»-^^ 
later  discussed  more  fully.  ^% 

One  sometimes  hears  the  statement  that  office  examinatiiins  max--^^  j, 
decide  a  diagnosis  sufficiently  for  proceeding  with  the  detail  of  Uwl — ''Z^. 
ment  and  need,  therefore,  not  be  as  formal  as  a  hospital  cystosropv. - 
This  is  certainlj'  not  true,  especially  if  kidney  conditions  are 
indirectly  suspected.    Such  will  indicate  inevitably  cathelrrism  of  tbr- 
uretcrs,  the  efficiency  test  and  everj-  known  form  of  diagnoats  is  mvA 
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'  Wi  the  office  and  home  as  in  the  hospital.  It  b  true  that  simple  inspec- 
tion in  the  office  or  a»j"where  else  may  recogni?.?  such  general  con- 
ditions of  the  bladder  as  foci  of  tuberculosis,  hemorrhage,  pus  and 
neoplasm  but  camiot  possibly  go  any  farther  than  this. 

The  other  details  of  office  cjstoscopy  are  fully  discussed  in  the 
immediately  succeeding  paragraphs  dealing  with  this  class  of  work  in 
institutions. 

Crstoscop7  in  Hospitals  usually  meets  the  ideals  of  every  facility  for 
full  asepsis  and  antisepsis.  There  should  be  an  adjustable  table  for 
securing  the  proper  and  comfortable  position  of  the  patient,  a  capacifTus 
one  fur  the  cystoscopes  and  accessories,  and  often  a  third  for  dress- 
inm  if  it  is  thought  such  will  be  needed. 
Cjstoecopic  Tables  are  niunerous  and  varj'  from  the  verj'  complex 
_  _  and  e!tpensi^■e  to  the  simple,  efficient  and  less  expensive.  The  late 
(»r  I^T-  f.  Tilden  Brown  devised  a  verj'  satisfactorj'  complex  table  with 
«'hich  almost  any  known  surgical  position  may  be  obtained.  He  also 
devised  a  pair  of  adjustable  leg  supports  afTording  many  of  the  simpler 
attitudes  of  the  limbs  and  attachable  to  the  ordinary'  household  table. 
The  author  has  produced  a  verj-  complete  simple  table  which  permits 
^■1  of  all  the  cjstoscopic  and  several  of  the  more  important  surgical  pos- 
J  tures  with  ease  and  rapidity.    One  of  its  particular  features  is  that  the 

mii       "Sg  rests  nia.\'  be  attached  to  the  forward  legs  of  the  table  and  remain 
ri»i^     behind  when  the  peh'is  is  raised,  so  that  the  thighs  drop  gently  down- 
"■ard  into  a  position  of  repose,  for  many  patients  far  more  easy  than 
file  lithotomy  position.    If  it  is  desirable  to  use  the  latter  position  the 
f^sts  may  be  attached  to  the  center  piece  of  tlic  table  and  moved  with 

■  -  I  '[■  For  the  lithotomy  posture  one  of  the  most  convenient  leg  rests  is 
■"/  the  knee  crotch  holder  fitting  behind  the  Hexure  of  the  knee  so  as  to 
■^  support  both  the  thigh  and  the  leg  in  a  very  comfortable,  hollow 
•■     '^Peiver.    The  simple  foot  boards  about  14  by  4  inches  with  a  metal 

■  ["^^rgiii.  and  mounted  on  tlie  same  clutch  as  the  g\-nccological  ffwlrest 
W  "^f  clamping  to  the  bars  of  the  table,  are  most  comfortable  in  that  the 
f        "^'Pight  of  the  limbs  rests  on  tlie  feet  as  wholes,  which  pre^■ents  the 

^'iJde  clonus  and  other  tremor  often  seen  with  the  common  stirrups, 

^oBtuies  for  Cystoscopy.— For  simple  rapid  inspection  of  the  bladder 
■^^  top  of  the  table  may  be  left  flat  and  the  patient  lies  supine  upon  it 
*"*th  the  lower  extremities  extended  and  separated.  The  obser^■er 
***inds  at  the  side  and  stoops  until  his  eye  is  in  line  with  the  cystoscope 
~~^s  most  uncomfortable  position  for  him  but  a  very  easy  one  tor  the 
I*^tient. 

The  genufacial  posture  is  necessary  for  females  it  the  tubular  tj^pe  of 
I  ^J-'atoscope  such  as  Kelly's  and  Prj^or's  is  to  he  used.  This  is  mani- 
*^stly  a  most  difficult  attitude  for  the  patient  to  maintain  for  any  long 
Period.  It  tlierefore  requires  a  general  anesthetic  and  artificial  suspen- 
**oij  of  the  patient  in  this  position  for  difficult  and  prolonged  investi- 
gation. 

The  general  posture  for  cystoscopy  preferred  by  the  wTiter  is  as 
fallows:  the  pelvis  is  elevated  until  the  eyepiece  of  the  cystoscope  is 
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opposite  the  eye  of  the  oliserver  without  stooping,  and  untfl  theOl 
top  is  thus  an  easy  steady  rest  for  the  foreamiH  diirinfr  in«nipiiUd|| 
of  the  cystoseope.  The  lower  extremities  arc  then  plaivd  in  thr  lid 
otomy,  exaggerated  Htliotomy  or  drooping  position,  entirely  in  wwB 
ance  with  tJie  patient's  comfort.  The  head  piece  of  the  tabic  b  M 
so  that  the  trunk  and  head  are  flexed  on  the  pelvis  until  the  hwll 
high  enoiigh  to  prevent  rush  of  blood  into  it.  The  upiier  cittaniui 
of  the  patient  are  laid  across  the  chest  under  the  sterile  lowdfcj 
might  be  called  the  posture  of  iiioderate  universal  flcxi 
knoTcn  to  be  that  of  great  comfort,  ease  and  satisfaction. 


The  full  sitting  (mxture  or  nearly  sitting  posture  is  abw  a  verj-  a 
venicnt  one  with  a  few  restrictions.  Serious  (Uflieulty  nri<iC3  if 
patient  sturt.t  to  faint  which  is  by  nu  means  an  uncommon  expt 
ence.  Apprehensive  patients  may  readily  watch  all  tliHt  is  fwof 
and  greatly  augment  their  already  undue  fears  by  not  undenUmil 
the  simplicity  of  the  various  pHxredures. 

Iiutnunent  Table.— This  important  furnishing  should  he  suffidoi 
large  to  contain  the  essentials  at  the  immediate  right  and  dtrrct  rel 
of  the  oixTuUir,  ami  the  aeees-wrics  of  tin-  eystoset^y  at  tin?  o 
or  nurse's  end  of  the  tabic. 

The  c^nenlittN  idliiited  to  compriH-  the  means  of  irrigatioa,  'iha 
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nation,  examination,  ureteral  catheterism.  vesical  treatment  both 
instrumental  and  eledtrical.  The  latter  therefore  includes  the  gener- 
ation, regulation  and  application  of  the  Oudin  and  d'Arsonval  currents 
B'hen  necessary. 

The  accessories  under  the  charge  of  the  nurse  include  the  <!etaila  of 
the  dressings,  the  towels  and  the  linen.  To  these  may  sometimes  be 
added  the  full  irrigation  equipment  which  the  nurse  often  operates 
under  order  from  the  cystoscopist. 

The  assistant  stands  at  the  cystoscopist 's  left  for  independent  service 
of  his  needs  and  the  patient's.  The  floor  plan  of  a  cystoscopic  room  is 
practically  that  of  any  iitlier  operating  ruoiu. 

Morse's  Duties  in  Cystoscopy  should  be  submitted  to  written  form 
and  should  cover  at  least  the  details  hereinafter  named:  provision  and 
preparation  of  the  operating  table;  instrument  table;  hand  basins  of 
antiseptics:  containers  of  sterile  water  and  of  2  per  cent,  boric  acid 
water;  sterilized  sheets  and  draperies;  sterilized  and  common  towels; 
steriliiiefl  gauze  in  handkerchiefs  and  balls;  sterilized  absorbent  cotton 
in  bulk  and  balls;  glass  graduates  in  full  assortment;  syringes  in  com- 
plete series  for  bladder,  urethral  and  hypodermatic  3er\ice;  local 
anesthetics  for  urethral,  vesical  and  subcutaneous  application  (alj^pin, 
«»cain  and  eucainj ;  urethral  sounds  and  urethral  catheters  in  sterile 
'•»weU  or  the  latter  in  tubes;  a  reasonable  line  of  instrument  trays,  test- 
'"bes,  glasses  and  bottles  for  specimens;  lubricants  (preferably  boro- 
y'yceride  or  a  semifluid  preparation  of  Irish  moss);  antiseptics  for  the 
J'^Id  (by  choice  10  per  cent,  silver  nitrate  solution  for  application  and 
for  irrigations  stj-ptics  in  suitable  strength);  test  dyes,  particularly 
^Tipoules  of  phenosulphonephthalein  and  indigocarmine. 

The  nurse  should  also  prepare  the  field.  The  female  nurse  should 
'■oiiche  the  vagina  and  wash  the  \ulva.  The  male  attendant  shoidd 
'''^snse  the  penis,  scrotum  and  surrounding  parts.  Both  should  give 
.  "^  enema  and  see  that  the  skin  is  clean  from  the  knees  to  the  navel 
'*^  all  directions  unless  a  general  body  bath  has  been  possible. 

Operator  and  Assistant,  when  the  nurse  is  ready  with  the  foregoing 

•»»ties  jjerfonned.  scrub  up  in  approved  fashion,  remove  the  instruments 

'"*^>ni  the  sterilizer  or  containers,  such  as  towels,  bags  or  boxes,  lay  them 

I      ^t  on  the  table,  adjust  the  cables  and  test  the  connections,  switches 

■  ^^*J  lights.    In  their  direct  service  for  these  points  the  nurse  brings  in 

P^**  special  sterilizers  or  containers,  which  ^he  opens  and  presents  so 

B~"*ftt  everything  remains  sterile,  including  the  eystoscopes,  electrical 

^^4 mpments  and  other  accessiries  and  the  like,  and  so  that  the  operator 

'*<!  his  assistant  are  not  at  all  contaminatcfl  by  touching  anything  that 

t>ot  sterilized,    llie  layout  is  then  co^-ered  carefully  with  sterilized 

•^^els,  the  patient  brouglit  in  and  arranged  on  the  table,  then  the  nurse 

"^^hes  up  very  carefully,  uncovers  the  instruments,  whereat  e\'erj-thing 

"eady  for  the  cystoscopist  to  begin, 

Cystoscopy  in  ^e  Home  includes  supplies  for  which  the  family  are 
_  sponsible  and  the  preparation  of  which  the  nurse  and  the  operation 
■       '-'St  provide. 


Materials  from  the  Family  include  strriliKed  dr>-  goods  'm  full  aWI> 
ment,  towels,  sheets,  (;auze,  cotton,  rubber  sheeting  and  table  ofleM, 
various  utensils  such  as  slop  jar,  hand  basin,  pitchers  or  bottles  fof  bit 
and  cold  sterilized  water,  ironing  board  or  table  loaves  for  passint  hf- 
tween  the  mattresses  of  the  bed  when  a  table  cannot  be  pro\idf<l.  «t 
much  preferred.  The  examination  may  be  done  willi  equal  accuritj 
either  on  the  bed  or  on  the  table,  hut  the  bed  is  so  low  aa  to  consUIulF 
a  real  obstacle  for  facile  work, 

Details  in  Charge  of  the  Nurse  var>-  In  home  work  from  th<Hc  aiSre 
or  liospital  work  only  in  the  oversight  she  must  have  as  In  the  <!««'*  [ 
of  the  family,  otherwise  they  are  identical. 

Instruments  and  Supplies  of  the  Operator  and  AasisUnt  compriw  cith'*' 
a  universal  or  composite  c^'stoscope,  or  a  series  of  cyst(i5«i|ie>.  rK*' 
cially  u  small  exiimination,  n  direct  catheterisni  arni  iin  indirect  catliel^ 
ism  instnunent.  including  a  retrograde  vision  telescope.  Vot  trO*^ 
cases  a  set  of  Kelly's  direct  vision  cystoscopes  may  be  added  in  sdt*" 
cases.  The  full  irrigation  equipment  of  s>Tinges  and  nibbcr  Iul»^ 
and  the  electrical  layout  of  cables,  batteries,  transformer  or  coDtit^ 
with  resistance  lamps,  together  with  soimds  for  urethral  explon^ 
are  included.  Urethral  and  ureteral  catlieters,  test-tubea.  ftlas^ 
bottles  and  graduates  for  specimens  arc  important,  likewise  drugs  ^rf 
as  cocain,  alypin,  nitrate  of  silver  and  the  lubricants. 

Arrangement  ol  the  Room  is  exactly  the  same  as  in  the  officr  or  has{>3 
80  far  as  the  circumstances  of  the  family  and  the  general  stim>uiHlii4 
will  permit. 

Floor  Plan  of  the  Boom.-  Fur  tlie  instruction  of  nurses  and  ajisutad 

in  a  liriff  and  definite  manner  us  to  furniture,  dressings,  Dtcnsils,  in«n 

ments  and  similar  supplies  necessarj-  for  a  cystoscopy,  it  wiU 

I  that  a  floor  plan  of  the  room,  as  a  diagnun  niid  invent 

I  contains  most  of  the  essentials  will  be  of  great  convenieni 


Flu.   im. — TliF  cyilcwnipii'  field  in  the  coirecled  imago  ii»lniment. 


PetaiU  of   techiiic  of   cystosc<'p\    rt-spi-ct  the   following  ] 
addition  to  such  as  liiivc  lieiii  eluciiiatctl  by  the  foregtHnga 


TECHNIC  OF  CYSTOSCOPY 


727 


tile  position  of  the  patient;  the  general  and  local  anesthesia  of  the 
patient;  preparation  of  the  bladder;  the  standard  management  of 
simple  cases,  and  of  difficult  cases;  and  tlie  recognition  of  the  causes 
of  complications  and  failures  in  the  examination. 

Postures  of  the  Patient— Postures  of  the  patients  vary  within  the 
etoice  of  most  cyatoscupists.  The  writer  has  found  that  the  average 
patient  is  most  comfortable  for  himself  and  most  manageable  for  the 
examination  when  placed  in  what  has  been  denominated  a  few  pages 
back  as  the  position  of  moderate  universal  flexion.  This  term  means 
lie  dorsal  decubitus  posture  with  tlic  trunk  slightly  Hexeil  upon  itself 


I  rt.^    '"*s  to  bring  the  head  above  the  level  of  the  elevated  pelvis,  and  with 

I  iw,^   Xower  extremities  either  in  the  lithotomy  position  or  in  the  drooping 

I  ^f.  ^  i  tion  at  each  side  of  the  operating  table.    In  addition  to  this  attitude 

J^         •Moderate  universal  flexion  many  cystoscopLsts  elect  the  lithotomy 

*j^^^3taggerated  lithotomy  positions,  with  or  without  elevation  of  the 

'j>1_~-'V-is,  both  of  which  are  too  well  known  to  need  further  notation. 

t^**^  genufacial,  otherwise  called  the  genupectoral  or  knee-chest  pos- 

^.^^"'^,  b  limited  entirely  to  female  eases,  and  among  these  only  to  those 

I  j^*.  ^-  liable  for  the  cystoscopic  tubes.    The  difficulties  and  disadvantage 

tils  attitude  for  both  patient  and  operator  are  obvious  and  have 


'^^^y  been  alluded  to. 


CYSTOSCOPY 

The  sitting  posture  is  one  of  great  convenience  if  the  pattnil'otV 
control  against  fainting  or  other  nervous  manifestation  is  knom, « 
it  maintains  the  floor  of  the  bladder  in  about  the  same  position  as  hUi 
when  the  patient  is  ambulant.  It  requires  a  table  which  may  bea»- 
verted  into  a  chair  with  a  generous  back  and  side  arms,  a  middle  pin 
which  is  not  longer  than  the  thighs  acting  as  tlie  seat  of  tlic  chair.u 
foot-rests  which  permit  abduction  of  the  thighs.  The  patient  b  ditf 
brought  as  near  the  edge  of  this  "  chair"  as  convenient  so  as  to  pefiw* 
manipulation  of  the  cj'stoscope.  The  <lifficiitty  of  managing  the  instf* 
ment  after  its  introduetinn  with  the  patient  seated  is  one  o(  *)* 
obstHcli^s  to  the  sittinir  jiiistiirc  us  well  as  the  danger  of  a>*ncnpe  w**** 


^-^   . 


th«  parinoutn  ii  al  tbo  nlse  o(  lh»  tabic,  the  kuw*  llocd  un  Bit-rbuii  irsia  ai 
well  fleiMl  upon  the  trunk.    Tbo  polvii  miiy  bo  elevated  l»'  laWoc  tb*  laMa  lop.    ' 
lowrr  cxtniniillaa  may  Iv  strniutlv  Heuxl  ii|>i)ii  Iht-numlvra  iiii<l  Ihi  ' 

eumreted  litbobMny  puaturo, 

the  attention  of  tlie  operator  is  ilirertiii  away  from  the  general  state 
of  the  patient. 

llic  [Kisitiou  of  moderate  general  exten-sion  uhich  is  the  converse 
that  of  moderate  universal  flexion  is  helpful  in  nervous  |ialientj(  fur 
simple  inspection  only.  It  is  tlie  dorsal  decubitus  jxtstUTe  with  the 
lower  extremities  extended  and  widely  abducteil.  'Hie  operator  must 
twist  and  crane  his  neck  to  the  level  of  tlie  eyepiece  fr«)m  hinpoMtion 
!itanding  at  the  side  of  the  patient.  The  great  discomfort  of  thb  atti- 
tude combinetl  with  the  fact  that  the  table  top  limits  the  depreasioa 
of  the  eyepiece  within  very  narrow  extent  are  the  chief  valid  objeciii 
to  this  arrangement  of  the  patient. 
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Chuifea  in  Posture  o!  the  Patient  are  frequently  necessarj'  for  the 
purposes  of  imprjn-iiig  the  fieki  and  view  of  the  bladder,  of  passing  the 
ureteral  catheters  more  readily,  of  reaeliing  the  pelves  of  the  kidneys 
f'»r  lavage  and  hydronephrotic  drainage  and  of  employing  radiography, 
■''ticli  alterations  in  the  arrangement  of  the  patient  should  be  made  with- 
-it removing  the  eystoscope  when  possible.    It  will  therefore  be  seen 
"Jat  the  position  of  moderate  universal  flexion  is  the  best  because  it 
permits  the  operator  without  removal  of  the  cystosrope,  to  raise  or 


Tic,  ION.— ryalOhrii[. villi  lie  fi-Tiiiilr.  Dorsal  pOBilii.n,  extreme  elevation  uf  thu  pelvis, 
fi-^^Iion  of  ihc  ttiielis  by  ii  nhoet-ropp  pasiwd  orouiid  Choni  lukck  ol  the  kii«>ii  and  below 
a,t»<i  bnliiud  the  shoulders.     (Kelly.') 

Irrwer  the  lower  extremities  to  any  position  within  the  range  of  the 
drooping  and  exaggerated  lithotomy  positions;  also  to  elevate  or  de- 
press the  i)elvis  above  or  below  the  horizontal;  and  finally  to  change 
tlie  relation  of  the  trunk  to  any  position  between  Trendelenburg's 
Jirid  the  sitting  postures  as  extremes.  Hence  in  the  opinion  of  the 
*Titer  this  is  par  ej-cellence  the  best  cystoscopic  position. 

Anesthetics. — Anesthetics  may  be  general  or  local.  The  term  gen- 
era.1  anesthetic  ia  employed  to  mean  only  one  administered  by  inhala- 

'  operative  Gynecology.  1901.  vol.  i  (rodrai-n). 


h 


^^     sk 
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tion.  Aa  a  rule  this  form  of  anesthesia  b  not  required  in  QntonH 
unless  it  is  to  be  followed  by  a  major  operation  or  unln>s  it  ■>  dniM 
not  to  disturb  the  patient  through  full  knowledge  of  conditions  ion 
Qosed  and  discussed  by  the  professional  persons  present.  InanDudi  Mi 
cystoscopy  is  so  frequently  performed  on  the  subjecLs  of  nitire  or  t«| 
severe  and  hazardous  renal  conditions  the  best  anesthetic  is  pTvbablf  I 
nitrous  oxide  gas  and  oxygen.  Chloroform  hiis  the  ilL'ia<lvanup<ifl 
sometimes  causing  delayed  disturbance  of  the  kidneys  durint;  tlK  tluti J 
or  four  days  just  after  its  administration,  iin<l  etiier  that  of  immnliitr  I 
disturbance  of  these  organs  during  the  first  twenty-four  hours.  Id  my  I 
event  a  specialist  in  anesthesia  should  always  be  employed  when  ivi^ J 
able,  so  that  not  only  may  the  most  suitable  anesthetic  or  scqunxvU  I 
anesthetics  be  chosen  but  the  technical  administration  may  Utl*l 
safest  and  wisest  possible.  I 

The  term  local  anesthetic  in  cystoscopy  denotes  alt  those  measu^l 
adminbtered  otherwise  than  by  inlialation  and  thvrrfofv  inrhid*] 
spinal,  sacral,  rectal,  hypodenuic,  vesical,  urethral  and  mental  wm**] 
thesia.  Spinal  and  sacral  anesthesia  are  analogous  in  that  steriln*^ 
1  in  500  cocain  solution  is  injected  respectively  into  the  spiii»l  fl 
sacral  canals.  The  total  dose  must  never  exceed  one  grain  of  "•"^ 
and  as  much  less  as  possible.  Strange  as  it  may  seem,  a  hj']Kideri4 
injection  of  morphin  fifteen  minutes  in  advance  is  a  se^^•i(Table  ph>**l 
logical  antidote  to  cocuin  intoxication  and  exhilaration.  'ITie  trri»^ 
of  spinal  anesthesia  is  well  establishetl  while  that  of  sai-ral  iidiiii(4 
tration,  acconiing  to  the  method  worked  out  by  Dr.  .lepimeT.  Ljt>4 
and  described  by  him  is  a^  follows:  The  safi-st  method  to  adi^ 
especially  by  those  who  are  not  very  faniiliar  with  this  procrdurrJ 
to  make  an  incision  a  little  ui  front  of  the  sacrococcygeal  joint,  tntfl 
necessary  extend  it  until  an  opening  is  found.  This  can  be  iloae  ill>4 
local  anesthesia.  '  I 

The  point  at  which  the  needle  is  to  be  inserted  is  first  decided  upfl 
This  can  be  detennined  by  following  the  sacral  spinous  prott'jscs  itiM 
they  are  found  lacking.  Slightly  above  this  point  will  t>e  founil  q 
opening  canal.  If.  as  happens  in  most  cases,  we  have  a  bifid  spine,  tl 
ridges  can  be  easily  felt,  except  ui  very  fat  subjects.  If  the  canal  o]m4 
near  the  sacrococcygeal  joint  this  point  is  selected.  Then,  having  Sm 
determined  the  point  at  which  the  needle  is  to  lie  inserte<l,  and  tliis 
always  in  the  median  line,  it  is  painted  with  tincture  of  iodin,  NcSl 
a  little  ethyl  chlorid  is  sprayed  on  the  skin  and  n  h>'poderraic  s>7io^ 
containing  a  solution  of  1  to  500  cocain.  witli  an  onlinarv-  liyp.:«leni 
needle,  is  next  employed  in  order  to  anesthetize  the  skhi 
area  in  which  the  needle  is  to  be  inserted,  so  that  a  small  b 
be  made  without  causuig  any  pain.  It  is  always  better  to  ii 
skin  in  order  to  obviate  any  chance  of  infection. 

The  following  procedure  is  used  in  passing  the  needle:  The  n 
is  grasped  in  the  right  hand,  and  the  index  finger  placed  do«  tp  • 


■  MrI.  Rm.,  PctiruBr>-  8.  1913. 
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pint.  It  is  then  passed  at  an  angle  of  alwut  15  degrees  until  the 
Ine  is  readied.  The  needle  is  then  passed  close  to  the  bone  until  it 
ibbeeii  entirely  inserted  for  about  one  bich,  At  this  juncture  it  is 
nil  to  pause  and  determine  whether  the  needle  is  in  the  canal  or  not. 
pis  can  be  determined,  as  stated  before,  by  moving  the  needle  back 
Bd  forth,  up  and  down,  and  from  side  to  side.  If  it  is  in  the  canal 
Bewail  will  be  found  on  all  sides,  and  if  not  the  needle  will  pass  readily 
prough  the  skin. 

9  When  the  needle  is  found  to  be  in  the  canal,  about  4  c.c.  of  the  same 
Wution  is  deposited  on  each  side.    This  is  usually  sufficient, 
rfiectal  anesthesia  in  cystoscopy  is  usually  secured  through  sup- 
ksitories,  chiefly  of  opium  and  bellaflonna,  or  through  small  enemata 

■  the  bromids  and  chloral.  Enemata.  however,  are  not  advised  as  the 
tctitm  should  be  empty  and  at  rest  for  some  period  prior  to  entrance 
Bto  the  bladder.  On  the  same  ground  but  in  less  degree  suppositories 
be  faulty  uidess  opportunity  for  melting  has  been  given. 

F  Vesical,  urethral  and  meatal  anesthesia  in  cystoscopy  is  maintained 
w  the  writer  with  the  following  technic;  After  suitable  cleansing  of 
be  bladder  and  urethra  with  a  catheter,  the  bladder  is  moderately  dis- 
Inded  with  alypin  solution  (2  to  4  per  cent,  hi  water) .  About  one  inch 
luJt  from  the  meatus  a  rubber  elastic  band  is  slipped  tightly  over  the 
jjSiis  for  a  watertight  hold  on  the  catheter.  While  the  catheter  ia 
iOwIy  withdrawn  the  alj-pin  solution  is  flooded  into  the  urethra  until 
gDjlerate  distention  is  secured.  After  tliis  the  catheter  is  witJidrawn 
Khiie  the  band  closes  the  urethra  and  imprisons  the  anesthetic  behind 
t  The  meatus  is  now  anesthetized  by  dropping  a  few  minims  of  10 
pcent.  cocain  solution  in  water  into  it  while  it  is  held  open.  This 
Pocttiure  will  ordinarily  anesthetize  the  whole  urethra  and  the  bladder 
I  about  fi\e  minutes  with  very  little  change  in  the  appearance  of  the 
liicosa. 

flucain  in  similar  or  slightly  weaker  solutions  may  be  employed  in 
icsame  way  but  is  seeminglymore  toxic  than  alypin  although  less  so 
■Ml  cocain.  Cocain  in  such  a  quantity  is  positively  dangerous. 
fAlypin  in  2  or  4  per  cent,  suspension  in  Irish  moss  or  tragacanth 
Vy  may  be  deposited  in  the  uretlira  from  end  to  end  with  the  ointment 
^licating  sound  of  the  writer.  This  has  the  advantage  of  lubricating 
p  Urethra  for  the  passage  of  the  cy.sto3cope  but  the  disadvantage  of 
Miing  before  it  into  tlie  bladder  the  jelly  which  lies  upon  its  floor 
PU  dissolved,  which  is  often  inconvenient,  especially  as  it  may  obscure 
jftll  lesions  considerably. 

Mepositor  sounds  or  catheters  may  be  used  for  laying  pellets  of  alypin 
(Slicain  within  the  deep  urethra,  which  is  best  accomplished  when  the 
Wt  of  the  instmment  is  at  90  degrees  to  the  vertical  axis  of  the  body, 
te  Bradford  Lewis  urethral  applicator  is  a  serviceable  form.  It  is 
V>ed  like  the  standard  silver  catheter  with  the  end  open  and  with  a 
^fral  outlet  in  the  same  plane  as  the  tip  but  directed  away  from  it. 
frough  this  instrument  the  bladder  is  filled.  It  is'then  withdrawn 
til  the  outflow  just  stops,  showing  that  its  beak  is  distal  to  the 
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sphincter.  At  this  point  the  pellets  are  applied  by  bein{(  pusheti  out 
the  vesical  opening  of  the  instrument  by  a  more  or  less  flat  fac 
obturator.  The  number  of  pellets,  of  course,  determines  the  dose.  T 
meatus  may  be  anesthetized  as  just  described  with  a  few  minims 
cocain  water  or  with  more  alypin  pellets.  The  fault  of  this  method 
that  the  urethra  between  the  meatus  is  usually  not  at  all  affected  I 
the  anesthetic,  which  should  not  be  the  case  if  it  is  worth  while  usi 
any  anesthesia. 

Female  cases  demand  a  slightly  different  management  with  itgft 
to  the  urethra  alone  which  corresponds  with  the  prostatic  urethn 
the  male,  but  is  flaccid,  wide  and  dilatable.  Usually  a  few  pellfts 
alypin  may  be  deposited  into  the  meatus  which  is  a)mmonly  the  poi 
of  most  sensitiveness. 

Choice  of  local  anesthetic  is  reached  solely  thnmgh  consi<]enition 
the  general  nature  of  the  case.  Asa  rule,  examinations  of  simple  ch 
acter  require  only  gentleness,  deliberation  and  dexterity  in  order 
reach  a  final  opinion;  in  this  manner  no  anesthetic  is  usually  empio; 
in  them.  On  the  other  hand,  nervous  patients  may  rtH]uire  the  ailmii 
tration  of  se<latives  locally  as  well  as  generally.  The  bhidder  it 
may  demand  local  anesthetics  from  the  nature  of  its  suspec*te<l  fc»i 
such  as  inflammation,  foreign  btnly  and  tumor.  Incontinence  of  ves 
or  spinal  origin  is  another  importamt  requirement,  while  pus  and  bl 
from  the  bladder  wall  make  up  the  list.  If  in  these  various  conditi 
the  bladder  is  not  quiet  and  insensitive  the  examination  will  l>e defeat 
either  thn)ugh  agitation  of  the  patient  or  spasin<Nlic  action  of 
bladder  wall.  The  former  will  prt»vent  the  opi»rator  from  stH*uring 
cooperation  of  the  patient  while  the  latter  will  eaust*  the  rtK'urreno 
hemorrhage,  purulent  discharge,  incontinence  and  the  like.  As  a  n 
the  gentle  instillation  of  a  solution  such  as  2  or  4  jht  cent,  alypir 
warm  water  into  the  bladder,  step  by  step,  up  to  full  distentioi 
sufficient.  When,  however,  conditions  are  such  that  the  bladder 
not  rt»tain  even  this,  then  spinal  or  sacral  anestht»sia  is  necessary'.  Ot 
points  in  the  decision  are  the  im|)ortan(r  an<l  difficulty  of  the  eas*. 
the  lesion  is  one  of  gravity  with  the  diagnosis  resting  on  a  clost»  <lecisi 
then  l)y  no  means  should  the  best  obtainable  fonn  of  anesthi*>ia 
omitttMl.  For  this  reason  spinal  and  sacnil  anesthesia  fulfil  the  wi<; 
range  of  in<lications.  One  can  hanlly  go  wrong  in  giving  them  t 
plact*  in  such  cin^unistantvs. 

Prerequisites. — PrenKjuisites    of    successful     cystoscopy    may 
sunnni»<l  up  as  follows: 

1.  Mentally  assurinl,  nervously  (piiet  patient,  with  a  un»thni 
known  patency,  preferably  24  V.  to  2i\  F.,  othenvise  adapteil  to  ii 
of  the  sjH'cial  subcaliber  cystosco|H's.  IS  F.,  15  F.,  or  13  F. 

2.  Asepsis  and  antisepsis  of  instnnnents,  acct»ssorics  and  dn*ssin 
patient.  ojHTator  and  assistants. 

3.  Medium  of  vesical  distention,  transpan»nt,  translucent,  cki 
clear  and  unirritating. 


4.  Good  steady  illumination,  not  so  intense  as  to  tire  the  eye  of  the 
(ipemtor,  or  so  potent  as  to  burn  out  the  lamp. 

5.  Bladder  dilatable  to  100  to  150  cm.  without  pain,  spasm  or 
inrontinence. 

fi.  Bladder  as  free  as  reasonable  from  points  discharging  blotnl  or 
pus.  Frequentb'  such  a  bladder  is  obtainable  only  after  the  due 
S'lmiiiistration  of  lcH;al  or  general  anesthetics  and  gentle  but  free 
irrijtation  with  styptici  and  pus-solvents. 

Essential  Prel i m in aries.^Essen ti al  preliminaries  to  cystoscopy  may 
w  emimenited  in  the  following  manner,  including  first  those  inde- 
IxiifJent  of  the  patient  himself  and  second  those  dependent  on  the 
patient  himself. 

in  the  former  class  belongs  the  electrical  equipment  in  particular, 
*nfch  should  always  be  investigated  at  short  regular  inter\als  for  the 
""sjor  parts  of  the  apparatus  and  before  each  cystoscopy  for  the  minor 
parts  of  it. 

Asepsis,  antisepsis,  patience  and  perseverance  are  the  watchword 
ofsuocess, 

'■  Batteries  should  be  examined  at  least  once  a  week  for  <lead  drj' 
cpll}*  <,r  polarized  elements  of  the  moist  cells.  The  ordinarj-  pocket 
voltiT»t.ter  is  se^^■iceable  and  sufficient  as  a  rule. 

2-  ^ires  and  cables  must  he  examined  for  loose  or  dirty  connection 
"10    for  broken  or  moist  insulation. 

■"•  Switches  should  make  firm,  clean  contact  between  brightened 
mets*,]  contact  parts. 

^-  Cystoscopes  must  be  inspected;  their  essential  elements  counted. 
"'Je^l  and  arranged;  their  lens  systems  tested,  preferably  in  water  on 
?  '*ti]iliar  object:  their  illumination  regulated  to  the  proper  degree  of 
intensity  to  gi\-e  a  good  view  of  the  object  under  water  with  continuous 
I'Srit  and  next  with  the  light  turned  on  and  off  several  times;  their 
'"'Ration  circuits  must  l>e  free  of  obstruction  and  of  teakuig  faucets 
""^^l  pomiections;  their  ureteral  catheters  must  be  tested  for  patency, 
***enibled  on  the  catheterizing  telescope  with  their  distal  tips  just  back 
?•  the  deflector  and  their  proximal  ends  plugged  with  pins  against 
**akage. 

.     The  essential  elements  of  the  cysto.scope  include  the  sheath  with 

J®   electrical  outfit  complete,  the  obturator  and  the  telescopes  for 

J    ^F*ection.  ureteral  catheteriKation  and  retrograde  examination,  if  the 

^ttument  is  designed  to  do  these  threefold  functions.     Otherwise 

Parate  cystoscopes  must  be  at  hand  aeconiingly. 

*^pots  on  the  lens  sj'stem  are  due  to  foreign  matter  on  the  eye-piece 

objective  len.s,  which  should  be  accordingly  cleansed.     If  general 

ilring  is  present  water  is  usually  in  the  telescope  among  the  various 

irrigation  may  fail  through  dried  pus  or  blood  in  tlie  stop-cocks, 
"•ich  may  be  removed  with  wires  fitting  the  lumen  properly. 

Ilumination  may  be.  uncertain  or  fail  through  a  number  of  causes 
'*ich  must  be  determine<l  by  regular  search  from  the  source  of  the 


electricity  to  the  lamp,  as  set  forth  in  the  preoeditig  jmnt 
namely,  the  operator  must  prove  no  defect  to  exist  in  the  batteri 
wires,  the  cables  and  the  switches,  especially'  the  switch  in  the  < 
at  the  cj'stOBCope,  After  this  is  done  the  trouble  may  be  trend 
following  steps: 

1.  Change  of  cj-toscope  may  at  once  fix  tlie  difficult>'  in  the 
nicnt  discarded. 

2.  Change  of  cable  may  similarly  locate  the  trouble  In  th« 
removed  not  apparent  to  the  previous  examination. 

3.  Change  of  lamp  may  ser\'e  in  exactly  the  same  manner, 
the  second  lamp  is  inserted  the  contact  «'itliin  liie  socket  had  1 
scraped  bright  mth  a  knife  and  the  little  contact  winr  at  the  I 
t^^p  lamp  hfted  slightly  outwarrl  with  the  kidfe  hhuie  in  onler  to 
good  contact. 

4.  The  lamp  removed  should  be  tested  by  freeing  its  conuu 
as  just  described,  setting  this  carefully  against  one  pole  of  the  i 
controller  and  with  any  convenient  instrument  completing  the 
by  connecting  the  other  pole  with  the  outside  of  die  lamp.  U 
nation  now  fails  the  trouble  is  in  this  lanip. 

5.  The  binding  posts  of  the  cystostxipe  receiving  either  the 
(American)  or  spring  (Kuropean)  coupler  may  be  short  ctrcai 
moisture  admitted  during  irrigation.  In  the  miMlem  tnstrumcD 
is  impossible  but  should  it  occur  the  coupler  should  be  dUcnni 
thoroughly  dried  and  replaceil.  .  In  the  older  American  nnipk-n 
small  piece  of  va.'ieline  between  the  posts  and  the  socket  will  f 
this  accident. 

The  essential  preliminaries  to  each  cystosc()py  de|)endent  ■ 
patient  himself  should  receive  attention  when  the  operator  i»  « 
that  all  those  Independent  of  the  patient  are  in  order  as  set  forth 
foregoing  paragraphs.    <lf  chief  importance  arc  the  folloning: 

1.  Assurance  of  the  patient  which  rests  primarily  with  the 
physician  before  the  actual  visit  to  the  cysloseopi.'it,  and  aeeni 
with  the  latter  in  virtue  of  a  quiet,  dignified,  orderly  mannn*. 

2.  Comfort  of  the  patient  which  is  reaclwl  primarily  by  tht 
in  the  adjustment  of  pilion-s  and  draperies,  and  srcondaril}*  1 
operator  in  the  arrangement  of  the  table  so  thut  the  patient's  mt 
system  «ill  Iw  relaxed  and  nen-oiis  system  undisturbed. 

3.  Preparation  of  the  bladder  is  nne  i-f  the  most  im|>ort»nt 
of  success  and  may  be  ronsidcnil  iiiuliT  thi-  folKuving  headings: 

PreparatioD  of  the  Bladder  in  Uncomplicated  Cases.— .-vime  ai 
ties  teach  that  when  the  urine  is  clfitr  jnid  the  bladder  not  grml 
eased  the  urine  may  be  retaincti  as  the  distending  medium.  I 
experienced  expert  tliis  may  be  an  alloM-ablc  rule;  Init  on  th*  w 
is  Ijest  to  l>ecome  accustomed  only  or  chiefly  to  the  appearsncr 
mucous  membrane  through  onestandani  medium  of  dlstentiwi.n 
clear  nonnal  salt  solution  or  2  percent,  boric  acid  water,  both  ste 
of  course.  The  wisdom  o(  this  rule  is  axiomatic  just  as  is  tlie  a\ 
sense  of  the  rule  that  one  should  become  so  far  as  possible  ski 
the  use  of  one  kind  of  cystoscopc  before  taking  up  others.    Thi 
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Bflheurinevariesso  that  the  deeper  shades  are  capable  of  changing  the 


ieolor  of  the 


greatly,  hence  the  appropriateness  of  a  colorless 


luediuin  whenever  possible. 

There  is  one  exception  to  this  objection  to  the  urine  as  a  medium  of 
intention— namely,  tuberculosis  of  the  bladder,  which  is  usually  so 
Ifcitolerant  to  any  other  medium  than  the  urine  that  the  latter  must  be 
lanployed,  provided,  of  course,  there  is  no  pus  or  blood  present. 

nistention  of  the  bladder  must  respect  the  comfort  of  the  patient, 
*st  to  the  bladder  and  the  unfolding  of  the  mucous  membrane  as  a 
•hole,  so  far  as  practical.  Hence  the  amoimt  of  fluid  or  air  injected 
t  not  cause  pain  by  pressure  or  irritation  either  by  the  chemical 
larscter  of  the  fluid,  or  by  mechanical  excitation  of  the  evacuation 
:.  In  the  average  male  bladder  from  100  to  200  c.c.  of  fluid  and 
e  female  about  100  c.c.  additional  will  secure  these  desiderata, 
ase  in  the  distention  is  always  a  reserve  in  the  hands  of  the  cysto- 
rt  for  diagnosticating  under  the  eye  the  meaning  and  limits  of 
culations.  diverticula,  deformities  and  fixations  due  to  extra- 
^cal  and  intravesical  tumors, 
lie  amount  of  fluid  injecte<l  should  always  be  measure<l  in  both 
mplicated  and  uncomplicated  cystoscopy  as  a  guide  to  diagnosis; 
i^ample,  in  some  neuroses  of  the  bladder  without  obvious  disease  of 
\  walls  relatively  little  capacity  exists,  which  may  not  be  apparent 
iJess  the  quantity  of  fluid  injected  is  measured  at  the  time  of  the 
ntoscopy  and  subsequently  tested  for  comparison  and  variation. 
nhe  limit  of  distention  is  the  greatest  among  which  the  patient  will 
Serate  without  pam,  spasm  or  nervous  irritation,  and  which  will  pro- 
pee  a  size  of  bladder  within  the  limits  of  the  mechanical  and  optical 
jacli  of  the  cystoscope.  In  other  words,  the  bladder  may  best  be 
ludied  in  a  condition  of  great  enlargement  provided  the  cystoscope 
(Hy  he  carried  to  the  proper  focal  distance  in  all  directions.  If  this 
(jgree  of  distention  is  exceeded,  manifestly  the  work  of  cystoscopy  will 
M  of  definite  results. 

Choice  of  medium  of  distention  is  between  air  and  fluid.  Air  is  avail- 
(*  and  advantageous  when  the  walls  of  the  bladder  are  discharging 
pod  or  pus  so  rapidly  that  a  fluid  medium  cannot  be  kept  translucent 
"i  transparent  for  the  examination.  In  these  circumstances  air 
fords  a  good  opportunity  to  view  the  bladder  as  a  whole  and  perhaps 
I  locate  the  chief  points  of  discharge.  But  the  accumulation  of  the 
^kI  or  pus  on  the  mucosa  soon  obscures  a  study  of  it  so  that  tlie 
JBrator  is  soon  no  better  off  than  he  was  with  the  increasing  turbidity 
Ithe  fluid.  The  difliculty  may  ordinarily  be  circumvented.  Having 
^ted  the  chief  bleeding  point  or  points,  the  cystoscopist  evacuates 
P  air  and  replaces  it  with  sterilized  normal  salt  solution,  using  the 
fiieterizing  cystoscope  mounted  with  a  5  F.  and  a  7  F.  ureteral 
Wieter:  the  larger  as  inlet  and  so  adjusted  as  to  clear  the  field  of 
Ifc  or  blood  but  not  as  to  obscure  direct  vision,  and  the  smaller  as 
Wet  permit  him  to  examine  each  lesion  in  the  presence  of  flowing 
ution,  with  the  one  setback  of  a  swirl,  but  with  the  great  gain  of  a 
lar  field. 
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MftteiiaU  fnnn  tlw  Familj  include  sterilized  di^'  goods  in  full  tssott- 
Dient,  towels,  sheets,  gauze,  cotton,  rubber  sheeting  and  table  (aldotb, 
various  utensils  suchasslop  jar,  hand  basin,  piteJieis  or  bottks  for  hut 
and  cold  sterilized  water,  ironing  board  or  table  leaves  for  pas^  ^ 
tween  the  mattresses  of  the  bed  niien  a  table  cannot  be  provided,  is 
much  preferred.  The  examination  may  be  done  with  equal  accunc; 
either  on  the  bed  or  on  the  table,  but  tbe  bed  b  so  low  as  to  constitnti 
a  real  obstacle  for  facile  work. 

Details  in  Charfe  of  the  Hune  vai^-  in  home  work  fnHD  those  in  offin 
or  hospital  work  only  in  the  oversight  she  must  faave  as  to  the  dutis 
of  the  family,  otherwise  they  are  identical. 

Itutroments  and  SappUes  of  the  Operator  and  Aadstaitt  cmiprise  eitim 
a  universal  or  composite  cystoscope,  or  a  series  of  c>'stoscopes,  espt- 
cially  a  small  examination,  a  direct  catheterism  and  an  indirect  catllete^ 
ism  instrument,  including  a  retrograde  vision  telescope.  For  femile 
eases  a  set  of  Kelly'sdirectv-isioEcystoscopesmaybe  added  in  suiubit 
cases.  The  full  irrigation  equipment  of  sviinges  and  rubber  tubing, 
and  the  electrical  layout  of  cables,  batteries,  transformer  ot  contn^ 
with  resistance  lamps,  together  with  sounds  for  urethral  exp'"'***'' 
are  included.  Urethral  and  ureteral  catheters,  test-tubes,  gisssts, 
bottles  and  graduates  for  specimens  are  important,  likewise  drugs  sudi 
as  cocain,  al\-pin,  nitrate  of  silver  and  the  lubricants. 

Anangement  ot  the  Boom  is  exactly  the  same  as  in  the  <Ace  or  hosjNUl 
so  far  as  the  circumstances  of  the  family  and  the  geooa]  sunoundinp 
will  permit. 

Hoot  Plan  of  the  Boom.— For  the  instruction  of  nurses  and  asMsfints 
in  a  brief  and  definite  manner  as  to  furniture,  dressings,  Dtensils,  mstre- 
ments  and  similar  supplies  necessarj-  for  a  cystoscopy,  it  will  be  fotiwl 
that  a  floor  plan  of  the  room,  as  a  diagram  and  inventwj",  ^''^ 
contains  most  of  the  essentiab  will  be  of  great  convenience. 


^ 


Fig,   195. — The  cysioacopic  field  io  the  oorrected  iin««e  inatrameDt.    iMiricn. ''•"•■ 
Boyer.  Gennsin.) 

TECHNIC  OF  CTST08C0FT. 

Pctails  iif   technic  of  cystoscopy  respect  the   following  poi^''^ 
addition  to  such  as  have  been  elucidated  by  the  foregoing  secIKWS' 
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Msition  of  the  patient;  the  general  and  local  anesthesia  of  tlie 
nt;  preparation  of  the  bladder;  the  standard  management  of 
le  cases,  and  of  difficult  cases;  and  the  recognition  of  the  causes 
mplicatioDS  and  failures  in  the  examination. 
staras  of  the  Patient. — Postures  of  the  patients  vary  within  the 
e  of  most  cj-stoscopists.  The  writer  has  found  that  the  average 
nt  is  most  comfortable  for  himself  and  most  manageable  for  the 
lination  when  placed  in  what  has  been  denominated  a  few  pages 
as  the  position  of  moderate  universal  flexion.  This  term  means 
lorsal  decubitus  posture  with  the  trunk  slightly  flexed  upon  itself 


Fio.  196. — L'mverBal  floiion  posture  (or  cyBtoBcopy. 

to  bring  the  head  above  the  level  of  the  elevated  pelvis,  and  with 
wer  extremities  either  in  the  lithotomy  position  or  in  the  drooping 
on  at  each  side  of  the  operating  table.  In  addition  to  this  attitude 
xierate  universal  flexion  many  cystnscopists  elect  the  lithotomy 
iggerated  lithotomy  positions,  with  or  without  elevation  of  the 
;,  both  of  which  are  too  well  known  to  need  further  notation. 
;enufacial,  otherwise  called  the  genupeetoral  or  knee-chest  pos- 
ts limited  entirely  to  female  cases,  and  among  these  only  to  those 
ible  for  the  eystoscopic  tubes.  The  difficulties  and  disadvantage 
3  attitude  for  both  patient  and  operator  are  obvious  and  have 
ly  been  alluded  to. 
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Fia.  203 


Fio.  204 


FuiH.  199  204.—  Coinnum  olistnictioiia  to  cystoscopy  and  their  correction.* 

Fi<i.   nw.— Shows  the  field  of  the  cystoscope  ohetructed  by  the  wall  of  the  bUdi 
cither  by  inftuffirient  dihitati(»n  r>r  by  a  diverticulum.    Relief  of  the  condition  is  ibo 
(1)  by  the  cystoMcopeH  in  (lottetl  iiiics,  one  after  withdrawing  the  instrument  until 
pouch  i.M  cleared  and  the  other  after  elevating;  the  eye-piece  in  order  to  focus  the 
and  (2)  b>  incren»<inK  the  dihitution  indicated  by  the  dotted  bladder  wall. 

Fkj.  202. — Shows  the  field  of  the  cystoscope  obstructed  by  the  wall  of  the  urethra 
in}<ufficient  {)enetration.     Relief  of  the  conditions  is  shown  by  the  c>iBt080ope  in  dotv 
line.\suKKestinK  further  ix»netnition. 

Fi<i.  201 — Shows  the  field  of  the  cystoscope  obstructed    by  contact  with  a 
UMUHlly  by  in.nuffieient  i»reparation  of  the  bladder  for  examination.     Relief  of  the  coi 
tion  in  s«hown:  (1)  by  the  e.N-HtoscoiK^s  in  dotted  lines,  one  after  increased  ad\'aiioe  of  t 
instninient  and  the  other  after  deprcKninK  the  eye-pieoe  to  focus  the  lens  and  the 
after  chiinsinK  to  a  (>l(».se  \i.xion  irLMtninient.  and  (2)  by  increased  dilatation  indicated 
the  dotted  bladder  wall. 

Fi(».  202. — Show**  the  ry?*toscoix;  olwtructed  by  a  tumor  of  the  uterus  so  that 
lation  in  ini)x>sf<ible.     Relief  of  the  condition  is:  (1)  by  Trendelenburx's  posture 
carries  the  uterus  away  from  tlie  bla<lder  as  shown  in  the  dotted  lines:  (2)  by  in 
dilntatir)n  as  indieateil  by  the  dotted  bladder  wall;  (3)  by  ad\'ancing  the  c>' 
shown  by  the  dotted  instrument  and  (4)  by  changing  to  a  close  \asion  instrument 
outline<l  in  dots. 

Fni.  203. — Contains  a  tumor  of  the  bladder  covering  the  field  of  the  cystoscope. 
condition  is  relieved  ( 1 ;  by  increase<l  dilatation  as  shown  by  the  dotted  bladder  wall. 
possible,  and  (2)  by  ehantnnK  to  the  direct  \'ision  c^'stoscope  as  shown  in  dotted 

Fk;.  2()4.   -('ontains  a  bladder  filled  with  pus  and  Mood  which  cannot  be  thorouglil 
reniovefl.     View  \^  f>>>tainefl  by  u.**ing  irrigation  as  shown  by  the  swirl  of  fluid,  along 
floor  of  tin-  I  ladder. 


.Mixlified  :vud  ampUW^id  Itom  V"\\v\\w\Vi^<:\:\<»\C>f%\««R»V^  AVi\, 
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Tie  cystoscope  may  fail  through  defects  in  the  lamp  or  lenses.  One 
aid  always  test  the  lamp  outside  the  bladder  in  the  same  mediimi  as 
be  used  in  distention  after  bringing  the  light  up  to  white  brilliance, 
iipply  of  reserve  lamps  should  always  be  part  of  the  equipment, 
the  lamp  may  have  become  smeared  with  blood,  pus  or  lubricant 
I  thus  its  illumination  depreciated.  The  lenses  may  be  soiled  with 
!  same  substances,  partially  or  totally  obscuring  their  field.  A  black 
)t  in  the  field  is  recognized  as  being  in  the  lens  system  by  moving 
fonnly  with  the  instrument  in  all  directions.  Hence  the  lenses 
mid  always  be  inspected  and  cleansed  before  the  telescope  is  intro- 
3ed.  The  lens  system  as  a  whole  may  be  out  of  conmiission  through 
I  entrance  of  water  into  the  telescope  at  some  point, 
rhe  cystoscopist  may  fail  through  imfamiliarity  with  the  science  of 
toscopy,  lack  of  knowledge  of  the  focal  distance  of  his  instrument  or 
he  correct  direction  of  his  objective.  If  the  instrument  is  a  new  one 
I  the  picture  dim  it  may  be  improved  by  making  the  objective  either 
►roach  or  recede  from  the  surface  of  the  bladder.  A  blood-red  picture 
ally  means  that  the  objective  is  too  close  to  the  surface  and  should 
'levated  from  it  by  depressing  the  eye-piece.  Darkness  in  the  instru- 
it  or  absence  of  picture  when  the  lamp  and  electric  circuit  are  known 
>e  perfect  means  that  the  objective  is  covered  either  in  the  neck  of 
bladder  or  by  the  wall  during  insufficient  dilatation,  or  by  the 
ace  of  vesical  contents  such  as  tumors,  calculi  and  the  deformation 
xtraneous  organs  or  conditions. 

he  bladder  contents  and  annexa  cause  loss  of  picture  in  the 
iner  just  described. 

he  diagrams  Figs.  199-204  are  designed  to  indicate  these  difficulties 
meral.  The  dotted  outlines  of  the  instruments  show  in  general  terms 
ipulations  which  may  correct  the.  troubles  in  part  or  in  whole.  It 
lid  be  remembered  that  when  such  difficulties  arise  the  ingenuity, 
ence  and  perseverance  of  the  operator  are  called  strongly  into  play. 
istmii  of  Cystoscopic  Difficulties. — Failure  in  cystoscopy  proceeds 
i  the  following  four  causes:  light,  lens,  bladder  and  contents,  and 
well  to  mention  the  chief  elements  under  each. 
he  light  may  have  loose  or  broken  connections,  burned-out  lamp  or 
t  circuit. 

lie  lens  may  be  buried  in  a  flaccid  bladder,  a  diverticuliun,  or  the 
hra.  It  may  be  covered  with  blood,  pus  or  lubricant,  especially  if 
line  or  a  grease  has  been  used.  The  wTong  focal  distance  may  be 
loyed. 

be  bladder  may  be  collapsed  from  escape  of  irrigation  fluid,  saccu- 
1  or  diverticulated.  Acute  inflammation  mav  mask  landmarks 
details. 

he  contents  may  be  blood,  pus,  chyle  and  the  like,  or  a  stone  or 
or  may  impede  adjustment  of  the  cystoscope. 
bese  difficulties  are  diagrammed  in  Figs.  199-204  in  the  black 
I  of  the  drawing  and  the  correction  of  each  difficulty  is  shown  by  the 
ed  lines  of  the  drawing  and  by  the  explanation  in  the  legends. 
'  the  main  and  common  conditions  are  covered. 


CHAPTER  XIV. 
THE  BLADDER. 


I.  NORMAL  BLADDER. 


INSPECTION,  LOCALIZATION  AND  ORIENTATION  OF  THE 

BLADDER. 

Anatomy. — ^The  bladder  will  be  remembered  as  subdivided  into  the 
apex  or  summit,  the  b(Kly,  the  base,  fundus  or  floor  and  the  Mck  or 
outlet.    The  apex  corresjyonds  to  the  attachment  of  the  urachus  iwl 
is  normally  the  highest  point  of  the  vLscus  in  both  the  empty  and  fuD 
states  and  is  covered  with  ))eritoneum  only  in  its  posterolateral  aspects. 
Anteriorly  it  forms  the  posterior  boundarj*  of  the  upper  part  ol  die 
prevesical  space.    The  Ixnly  of  the  bladder  completes  this  space  do«n 
to  the  prostate  gland  and  triangular  ligament  in  front,  lying  thmbi^ 
l)ehind  the  symphysis  pubis.    Posterolaterally  the  body  of  Ae  hhdi^ 
is  also  covered  with  jK^ritoneum  and  lies  against  the  uterus  in  thefflDW* 
the  rectum  in  the  male  and  coils  of  small  intestine  in  both  sexes.    *"* 
vasa  <leferentia  cn)ss  it  in  an  arched  anterointemal  direction  •^^^ 
the  sides.  The  base,  fundus  or  flcH)r  of  the  bladder  Ls  again  uncov^**^ 
with  peritoneum  and  is  in  relation  in  the  male  i^ith  the  prosC^^ 
seminal  vesicles  and  amjnilla'  of  the  vasa  deferentia.    In  the  fec^^*?^ 
it  is  in  relation  with  the  c^ervix  uteri  and  the  upper  portion  of      )\1 
vagina.    In  both  sexes  it  is  crossed  and  pierced  by  the  ureters  f^J^ 
l)ehind  forwanl  and  from  without  inwanl.    The  neck  of  the  blat^^*^ 
is  not  funncl-shjijH'il  in  licalth  but  flat  where  the  sphnicter  closes  i 
that  the  surface  is  (juitc  flat  excepting  the  dimple  of  the  un*tl 
entrance. 

Introduction  of  the  Cystoscope.— The  preliminaries  are  the  utn 
asepsis  of  field,  instruments,  a('ct»ssories  and  o|M»rators,  hibricat 
ancl  ])atency  of  the  canal.    Tlie  teclmic  varies  slightly  In'tween 
straiglit  tul)cs  and  the  beaked  instruments.    It  also  is  m<Nlifi(>tl  by 
various  ])()siti()ns  of  the  patient,  namely,  those  of  mo<lenite  univi 
flexion,   lithotomy,   exaggeratiNJ    lithotomy,   sitting,   genufacial  a 
nHMJerate  general  extension.    Sex  and  age  have  an  influence  on  twhn 
cliildren  usually  recjuiring  a  general  anesthetic  and  females  onlinarr 
affording  far  more  ready  insertion  of  the  instnnnent. 

Tlie  instrument  is  l)e>t  passed  after  the  patient  is  (n»mfortably 
the  selectnl  posture,  fully  (IrajM^l  and  ready  for  the  examinatiim. 

M(Mhrate  universal  flexion  and  all  other  jiostures  exci»pt  the  gen 
facial  and  the  m(Mlcrate  general  extension  recpiire  the  oiK»nitor  to  sta 
opposite  the  |M'rincuni  in  the  mid])lane  of  the  binly  in  both  males  ai 
females. 


III 
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Milked  instniments  are  engaged  by  their  tip  in  the  meatus  while 
!  shaft  is  held  in  the  midplaiie  of  the  bixly  and  more  or  less  parallel 
ih  the  abflntnen.  In  males  the  penis  is  stretched  and  held  vertical 
lie  die  beak  is  gently  advanced  to  the  bulli  of  the  urethra.  Here  it 
Mipported  against  the  pubic  arch,  either  bj'  slight  tension  upward 
by  gentle  pressure  with  the  free  hand  on  the  perineiun,  until  the 
ik  is  felt  to  enter  the  membranous  urethra,  from  which  it  will  gently 
le  into  the  bladder  as  the  eye-piece  \s  depressed  evenly  hthI  gently 
i]  about  parallel  with  the  operating  table.  In  healthy  urethne  the 
igoing  steps  are  easy.  With  the  deformity  of  prostatic  or  other  dis- 
;.  however,  considerable  patience  is  often  required  with  variations 
'!'■  ilrt.iil-.    SiilK;ilil)i'r  iii-^rniiriciit-^  nrr  iin(  iiin'iuiiTiniiilv  necessary. 


I  females  and  in  males  with  deep  bulbous  urethrs,  the  finger  must 
)OTt  the  urethra  respectively  in  the  vagina  and  rectum,  as  described 
:he  technic  of  straight  instruments. 

traight  instruments  are  inserted  as  follows,  the  guiding  finger  being 
le  vagina  in  females  and  in  the  rectum  in  males.  The  penis  is  held 
ight  and  vertical  and  the  tip  passed  from  meatus  to  bulb  as  before, 
I  the  shaft  in  the  midplane  of  the  body  and  vertical.  The  guiding 
ST  is  now  iii.serted  and  its  tip  bent  upward  around  the  sphincter 
until  it  touches  tlie  beak.  With  the  instnmient  steadinl  at  this 
I,  the  finger  is  straightenctl  ami  puslici  forward  until  the  apex 
le  prostate  is  reached  and  there  brought  to  rest.  The  eye-piece 
ae  instrument  is  now  depressed  while  the  beak  is  made  to  tra\'el 
g  the  finger,  which  raises  it  as  it  reaches  the  apex  of  the  prostate 
lat  it  enters  the  membranous  and  then  the  prostatic  urethne.  The 
ilel  manipulation  in  women  is  obvious. 
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In  difficult  cases  it  is  well  to  pass  a  soft  instrument  first,  and  then  to 
explore  the  relation  of  this  instrument  to  the  prostate  through  the 
rectum  before  attempting  to  use  the  metal  instrument. 

Genufacial  posture  is  confined  to  women  and  the  Kelly  cystourethfo- 
scopic  tubes.  The  introduction  is  much  the  same  as  in  the  other 
postures  in  women,  remembering  only  that  in  this  attitude  the  urethra 
is  practically  horizontal,  and  that  therefore  the  direction  of  the  instru- 
ment is  changed  almost  to  an  absolute  reverse. 

Moderate  General  Extension  requires  the  same  manipulation  of  the 
cystoscope  as  does  the  dorsal  decubitus  disposition  in  passing  the 
ordinary'  sound.  The  operator  stands  at  the  side  of  the  pati^t  and 
holds  the  instrument  either  in  the  midplane  of  the  body,  and  paraDd 
with  the  abdomen,  or  over  the  groin,  and  parallel  with  it.  After  the 
beak  has  been  engaged  into  the  urethra  it  is  advanced  to  the  bulb  m 
the  midplane  of  the  body  from  its  first  position,  over  the  abdomen, 
or  brought  to  the  midplane  by  rotation  from  its  first  relation  to  the 
groin.  After  the  bulb  is  reached,  the  instrument  is  advanced  into  the 
bladder  by  elevation  against  the  sjmphj'sis  pubis  as  it  proceeds  or  by 
perineal  or  rectal  pressure. 

The  sphincter  of  the  bladder  may  be  spastic.  In  this  event  gentle 
pressure  and  patience  usually  overcome  the  difficulty.  Local  anes- 
thetics are  of  great  importance  in  preventing  it. 

Plans  of  Examination. — Regular  plans  of  examination  of  the  bladder 
vary  from  one  operator  to  another.  The  following  in  the  opinion  of 
the  author  is  the  best  method.  Inasmuch  as  the  floor  of  the  bladder 
including  the  ureters  and  the  trigonum  is  in  a  certain  sense  the  most 
important  part,  they  should  receive  first  attention  before  the  medhim 
changes  or  perhaps  the  eye  of  the  operator  tires.  The  steps  of  the 
procedure  are  as  follows: 

Plan  of  Orientation  of  the  Bladder  with  the  Lateral  Vision  Cystosoope.— 
1.  The  air  bubble  at  the  apex  of  the  bladder  is  at  once  located  and 
regarded  as  in  most  cases  marking  the  highest  point  and  the  middle 
line. 

2.  The  instrument  is  then  rotated  to  the  patient*s  right  throu^ 
180  degrees  to  the  base  of  the  bladder  in  the  middle  line.  It  is  then 
slowly  withdrawn  until  the  posterior  of  the  red  trigonum  is  recognized, 
distinctly  set  off  from  the  paler  portion  of  the  base  behind  it. 

3.  The  interureteric  bar  (plica  interureterica)  is  next  distinguished. 

4.  The  instrument  is  now  rotated  to  the  patient *s  right  along  the 
plica,  if  present,  or  if  absent  along  the  red  border  of  the  trigonum  untfl 
the  right  ureteric  mouth  is  reached.  The  arc  of  rotation  varies  from 
30  to  60  degrees  from  the  middle  point  according  to  the  proximity  of 
the  ureters  to  each  other. 

5.  The  left  ureteric  mouth  is  located  in  the  same  way  by  rotatiwi 
in  the  opposite  direction,  30  to  60  degrees  from  the  middle  line  or 
60  to  120  degrees  from  the  right  ureter. 

6.  After  both  ureteric  mouths  have  been  studied  the  instniment  is 
withdrawn  about  3  cm.,  or  the  diameter  of  a  focal  field,  and  swept 
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'Ig.  200. — Apei  in  uiachal  and  retro- 
)ic  lonefl^  contamiiig  air  bubble  at 
Ally  hiBheit  and  middl«  point  of  tbe 


Fi<j.  207 .—Retropubic  ■one'  vitb  il- 
lumiiiBted  middle  portion  over  the  ij'm- 
phyBiB,  lean  iUmninated  tectjon  above 
thig  until  the  lamp  and  lena  are  outied 
into  it  and  the  neob  eacroacbios  on  tha 
field  below. 


neia  oeiov. 
Fioa.  206  and  SOT. — Normal  bladder.     (Marion,  Heiti-Boyer,  Germuji.') 


208. — Bladder  opened,  shuwing 
,g  »p<]  the  interureteric  ligHnient. 
ica-      (Leipmann.") 


'  V.  C.  Pedcrsen:  New  York  Med.  Jour.,  AuRuat  23,  1913. 
'Leipmano'e  Atlaa:  Gy naekologiscber  Opera) iunskuriius,  1911, 
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through  an  arc  of  180  degrees  from  left  to  right,  thus  covering  a  fiel 
zone  of  the  trigoniun  immediately  in  front  of  the  ureters. 

7.  .From  this  position  at  the  right  it  is  again  withdrawn  3  cm.  Oi 
until  the  neck  of  the  bladder  begins  to  interfere  with  the  field  and  ther 
swept  180  degrees  to  the  left.  Usually  one  field-zone  will  cover  the 
trigonum,  but  exceptionally  this  plan  of  field  by  field  procedure  is 
necessary. 

These  several  manipulations  serve  to  study  the  ureters  and  trigonum 
and  the  lower  posterior  quadrant  of  the  bladder  in  a  ver>'  complete 
manner,  if  the  bladder  is  regarded  as  subdivided  into  anterior  and 
posterior  halves  by  the  transverse  plane  passing  through  the  neck 
and  urethral  outlet  as  the  patient  stands  in  the  anatomical  posi- 
tion. 

8.  The  instrument  is  now  advanced  to  the  interureteric  bar  again 
in  the  middle  line  as  the  chief  landmark,  and  next  3  cm.,  the  diameter 
of  a  focal  field,  beyond  it.  From  this  point  it  is  rotated  90  degrees  to 
the  patient*s  right  and  next  180  degrees  to  the  left,  thus  covering  a 
field  zone  just  behind  the  ureters. 

9.  At  this  moment  it  is  advanced  another  3  cm.  and  rotated  ISO 
degrees  toward  the  patient's  right.  If  more  of  the  floor  remains  to  be 
inspected  the  same  manner  of  procedure  is  followed,  by  advancing  the 
instrument  into  the  bladder  about  3  cm.  and  sweeping  it  slowly  through 
180  degrees  from  side  to  side,  step  by  step. 

10.  When  the  upper  posterior  quadrant  has  been  in  this  manner 
completely  studied,  the  instrument  is  rotated  upward  through  180 
degrees  from  the  patient's  right  to  left,  thus  covering  the  most  poste 
rior  field  zone  of  the  upper  posterior  quadrant.  At  the  left  point  it  is 
withdrawn  the  diameter  of  a  cystoscopic  field  and  rotated  to  the  right 
through  180  degrees,  where  it  is  again  withdrawn  3  cm.,  viz.,  the  diam- 
eter of  a  field,  and  rotated  to  the  left  over  180  degrees.  These  thife 
field  zones  commonly  serve  to  cover  completely  ever>'  square  centi- 
meter of  the  upper  anterior  quadrant,  otherwise  called  the  apical,  or 
urachal  quadrant. 

11.  By  exactly  the  same  procedure  the  lower  anterior  or  retropubic 
quadrant  is  studied,  one  field  zone  at  a  time,  each  having  a  width  of 
one  cystoscopic  field  and  extending  from  side  to  side  through  an  arc 
of  180  degrees.  As  a  rule,  from  two  to  four  such  zones  complete  the 
inspection  of  this  and  all  other  quadrants. 

12.  When  the  neck  has  been  reached  as  much  as  possible  thereof 
is  inspected  in  the  same  manner  in  a  single  field  zone  in  both  the 
ureterotrigonal  and  the  retropubic  quadrants. 

It  will  be  noted  that  this  method  divides  the  bladder  into  anatomicil 
divisions,  viz.,  the  fundus,  floor  or  base,  which  is  covered  by  tlieuretro- 
trigonal  and  subperitoneal  quadrants  and  examined  in  accordance 
with  paragraphs  one  to  nine  as  just  stated;  and  the  apex  and  sides 
which  are  included  in  the  apical  or  urachal  and  retropubic  quadrants 
as  laid  down  in  paragraphs  ten  to  twelve  inclusive,  which  also  embrace 
the  neck  of  the  bladder  as  perhaps  properly  an  integral  zone. 


209. — Shows  four  positions  of  the  cystoscope.  arcs  of  rotation  and  zones  traversed. 


Floor 


Roof 


Fio.  210.— Presents  the  floor  of  the  Fig.    211. — Contains  the  roof   of  the 

<ider  with  its  ureterotripoiud  an<l  sub-  bladder  with  its  urachal  and  retropubic 

ritoneal  quadrants  and  the  four  zones  quadrant  and  the  four  zones  of  inspcc- 

inspeetion  comprised  in  FiR.  2()9.  tion  also  indicated  in  P'ig.  209. 

Fig.  209. — Four  i)ositions  of  the  cystoscope  arc  shown  in  the  order  in  which  they  are 
:en.  A,  B.  C,  D. 

The  first  position.  A,  shows  the  l)eak  horizonti  Uy  placed  toward  the  patient's  rifcht  in 
5  ureterotrigonal  quadrant  over  the  right  ureter.  P'roni  this  p>oint  it  is  slowly  rotated 
•mward  through  180  degrees  in  the  direction  of  the  arrow.  A,  until  it  occupies  the 
Xwite  position  horizontally  placed  over  the  left  ureter.  This  sweep  makes  it  traverse 
le  ii,  in  Fig.  210.  embracing  both  ureters  and  their  folds,  the  interureteric  fold  and  fully 
f  the  trigonum. 

fhe  second  position,  B,  is  made  by  withdrawing  the  instrument  over  the  diameter  of 
^  field  in  the  horizontal  i)lane  of  the  beak  at  the  last  step  of  the  first  position.  From 
8  point  it  is  rotated  downward  and  to  the  right  in  the  dire(!tion  of  the  arrow,  B,  through 
\  degrees,  until  it  occupies  the  opposite  position  horizontally  placed  over  the  right 
ion  of  the  neck.  This  sweep  traverses  the  zone  B,  in  Fig.  210,  and  inspects  the  ante- 
■  portion  of  the  trigonum  and  the  neck  in  part. 

^he  third  position,  C,  is  obtained  by  advancing  the  instrument  in  the  same  plane  as  it 
Upied  at  the  last  step  of  position  B,  until  it  is  Ix^yond  the  zone  A,  and  in  the  subperi- 
oal  quadrant  represented  by  C  and  D.  It  is  now  rotated  through  180  degrees  down- 
'd  in  the  direction  of  the  arrow  C  and  thus  insi)ects  the  lower  half  of  the  said  quadrant, 
jented  by  C.  in  Pig.  210. 

he  fourth  position,  D,  is  reached  by  advancing  the  instnmicnt  in  the  same  ])lane  as 
"Ccupied  at  the  last  point  of  position  C  and  one  field  Iwick  thereof.  It  is  now  rotated 
•'Hvrard  through  an  arc  of  180  degrees  in  the  direction  of  the  arrow  Z),  thus  completing 
^^ection  of  the  upper  limits  of  the  subperitoneal  <iuadrant.  diagramed  in  Fig.  210,  D. 
^hsse  four  positions,  or  if  necessary  an  increased  numl)er  taken  in  exactly  the  same 
i^t  thoroughly  examine  the  floor  of  the  bladder.  For  examining  the  roof,  the  same 
-bod  is  followed  but  in  the  reverse  order.  This  means  that  the  cystoscope  from  the 
'  point  of  position  D,  is  njtated  through  an  arc  of  180  degrees  u  pward  thus  traversing  the 
■heat  part,  W^  of  the  uraphal  quadrant  WC  in  Fig.  211.  The  remaining  zones,  C\ 
^  in  the  retropubic  quadrant.  A'B',  are  inspected  in  the  order  giveuby  \.\\e  avk.ii\^ *\t\>». 
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Plan  of  Orientation  of  the  Bladder  with  the  Axial  Vision  CystoecoiM.' 

One  cannot  include  the  Kelly  cystourethroscopic  tubes  for  the  reason 
that  the  management  of  the  bladder  therewith  is  so  different  from  thit 
with  the  telescopic  axial  vision  instruments.  For  this  reason  onenti- 
tion  of  the  bladder  with  the  Kelly  tubes  is  detailed  separately  is 
follows: 

1.  The  cystoscope  having  been  introduced  with  the  preliminaris 
and  cautions  previously  described  and  with  the  telescope  inserted  and 
locked,  is  held  in  the  midline  of  the  bladder  with  the  lamp  up  uA 
adjusted  to  give  a  clear  field,  which  usually  lies  in  the  posterior  superior 
or  extraperitoneal  segment  of  the  bladder. 

2.  The  cystoscope  is  withdrawn  in  the  middle  line,  maintaining! 
clear  field  until  the  red  border  of  the  trigonum  and  the  plica  inta^ 
ureterica  is  in  view. 

3.  Maintaining  the  objective  in  the  same  plane  the  instrumeitis 
made  to  travel  along  the  landmarks  in  view,  as  above,  toward  the  right 
imtil  the  right  ureter  and  the  ureteric  fold  have  been  studied. 

4.  Still,  in  the  same  plane,  the  instrument  is  swung  in  the  opposite 
direction  until  the  left  ureter  and  its  fold  have  been  examined,  4ib 
completing  the  posterior  zone  of  the  ureterotrigonal  segment. 

5.  With  the  left  ureteric  fold  in  view  the  instrument  is  withdrawn 
imtil  it  disappears  and  then  swung  in  this  plane  over  toward  the  right, 
thus  completing  the  next  field-zone  of  the  trigonum  and  in  this  manner 
embracing  all  that  can  be  examined  with  the  axial  vision  cystoscope 
in  this  point. 

6.  The  cystoscope  is  now  retiuned  in  the  midplane  of  the  bladder 
imtil  the  plica  interureterica  disappears  from  the  field,  ^en  the 
process  of  swinging  the  instrument  to  the  right  and  then  to  the  left  ffl 
the  same  plane  as  far  as  possible  is  repeated  and  the  lower  field-woe 
of  the  posterosuperior  segment  is  completed. 

7.  From  the  extreme  left  point  of  this  left  field-zone  the  instnnnflit 
is  advanced  imtil  some  detail  at  one  margin  disappears  at  the  c^poate 
margin  of  the  field,  when  the  instrument  is  made  to  traverse  from  W 
to  right  as  far  as  possible.  This  completes  the  second  field-w»e  of 
this  segment  and  others  if  present  are  covered  in  the  same  manntf- 

8.  At  this  point  on  the  extreme  right  the  objective  is  elevated  by 
depressing  the  eye-piece,  and  by  the  same  lateral  sweep  from  ri^tto 
left  is  made  to  cover  the  posterior  field-zone  of  the  subperitoDe*^ 
segment. 

9.  With  further  depression  of  the  eye-piece  and  withdrawal  of  If 
instrument  until  a  landmark  at  once  disappears  at  the  opposite  maipi^ 
of  the  field,  the  instrument  is  traversed  over  the  bladder  in  the  opposi^ 
direction  from  left  to  right,  thus,  as  a  rule,  completing  this  segme^^ 
of  the  bladder;  otherwise  additional  duplicate  steps  will  do  so. 

10.  Again,  with  depression  and  withdrawal,  as  before,  the  P^^^^ 
field-zone  of  the  retropubic  segment  of  the  bladder  is  reached,  and^ 
the  lateral  sweep  made  to  cover  it. 

As  a  rule,  no  more  of  the  bladder  than  this  can  be  examined  with  th« 
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il  vision  instrument  and  resort  must  therefore  be  had  to  the  retro- 
on  telescope  of  the  lateral  field  instrument  or  to  the  eystourethro- 
|)e  of  Buerger. 

(mvex  Sheath  Close-Yisioq  CjrstoBCope  and  with  the  Plan  of  Orientation 
be  Bladder  with  the  Cystourethroscope. — Of  the  various  instruments 
his  class  available,  the  cy^tourethroscope  perfected  by  Buerger  and 
Acmi  convex  sheath  close-vision  cystoscope  seem  to  be  the  most 
dceable. 

he  Acmi  close-vision  cystoscope  permits  more  rotation,  being  liter- 
a  lateral  vision  instrument  with  a  close  field,  whereas  the  cysto- 
throscope  requires  the  sweeping  technic  of  the  axial  vision  instru- 
it,  but  both  share  in  this  detail  somewhat. 

.  The  instruments  are  inserted,  brought  to  the  middle  line,  over 
margin  of  the  trigonum,  along  which  their  fields  are  made  to  travel 
il  the  ureters  and  their  folds  have  been  studied. 
.  With  the  same  detail  of  laying  out  field-zones,  previously  described, 
trigonum  is  studied  with  the  neck  of  the  bladder  at  the  trigonum, 
ough  180  degrees. 

.  The  instruments  are  then  rotated  upward  and  withdrawn  until 
neck  of  the  bladder  begins  to  occupy  the  field,  which  is  recognized 
its  brilliant  illmnination  compared  with  the  less  distinct  bladder 
ity  beyond.  The  neck  at  this  point  is  then  reviewed. 
.  The  instruments  are  then  advanced  with  great  depression  of  the 
-piece,  so  as  to  bring  the  portion  of  the  urachal  segment  of  the 
Ider  into  view. 

here  is  no  reasonable  excuse,  therefore,  for  failiu*e  to  cover  every 
tion  of  the  bladder  with  these  plans  of  procedure,  providing  for  the 
lication  of  the  laterovision  cystoscope  with  the  retrograde,  recto- 
le  and  anterograde  telescopes,  of  the  axial  vision  cystoscope,  and 
lly  of  the  close  vision  convex  sheath  cystoscope  and  of  the  cysto- 
throscope. 

t  will  be  at  once  realized  that  where  the  imaginary  transverse 
:ical  plane  of  the  bladder  meets  the  walls  a  right  and  left  meridian 
outlined,  and  that  where  the  imaginary  horizontal  plane  crosses 
bladder  a  line  which  should  be  called  the  equator  of  tie  bladder  is 
down.  And  that  neck  and  apex  are  the  lower  and  upper  poles, 
hese  designations,  as  previously  stated,  are  referred  to  the  ana- 
ical  position  which  is  erect  and  at  90  degrees  to  the  recmnbent  or 
oscopic  position.  Therefore  in  the  latter  the  transverse  vertical 
le  and  the  meridians  are  horizontal  while  the  horizontal  plane  and 
equator  are  vertically  placed.  No  confusion,  however,  need  arise 
little  care  is  exercised  imtil  one  is  familiar  with  this  geography  of 
viscus  as  it  might  be  called. 

his  method  of  examining  the  bladder  is  not  so  laborious  as  the 
ten  description  might  suggest.  It  omits  nothing  and  also  permits 
onably  accurate  charting  of  the  point  of  the  lesion.  If  we  consider 
three  field  zones  commonly  cover  each  quadrant  it  is  possible,  for 
nple,  to  describe  a  lesion  as  situated  *'  in  the  lower  posterior  quad- 
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rant,  middle  field  zone,  60  degrees  to  the  left  and  extending  to  90 
degrees,  and  reaching  a  diameter  of  two-thirds  of  a  focal  field." 

Examination  of  the  Vesical  Mucosa  as  a  Whole  in  Cystoscopy  respects 
the  following  features:  color,  vessels,  gloss,  continuity,  edema,  elas- 
ticity, new  growth,  ulcers,  foreign  bodies  and  contents,  such  as  urine, 
blood,  mucus  and  pus. 

1.  Color  of  the  mucosa  varies  with  health,  illumination  and  disease. 
In  health  it  should  be  whitish  with  an  admixture  of  yellow  and  red  rf 
moderate  degree  throughout  the  whole  of  the  bladder  except  the  trigo- 
nimi,  where  a  dull  positive  redness  exists  through  great  vascularitj*. 

Illumination  when  white  and  intense  and  when  close  to  the  surface 
decreases  the  yellow-red  tone  but  when  itself  less  white  and  strong  or 
more  remote  from  the  field  increases  it.  With  light  of  known  qualitj' 
and  intensity  it  is  a  good  diagnostic  point  to  approach  and  recede  from 
the  mucosa  to  notice  whether  the  color  so  changes.  If  the  redness  is 
much  the  same  inflammation  is  present. 

In  disease  the  color  becomes  paler  in  anemia  but  deeper  in  all  coo- 
ditions  of  congestion  and  inflammation. 

2.  Bloodvessels  in  the  bladder  are  in  normal  cases  outlined 
against  their  annexa  in  the  mucous  membrane  much  like  the  rivers  in 
school  geographies.  The  arteries  are  smaller  and  redder  than  the  veins 
and  may  occasionally  be  seen  to  pulsate.  In  the  trigonum  the  vessds 
may  no  longer  be  distinguished  from  each  other  owing  to  the  dose 
mass  of  the  capillaries  in  this  region  and  the  resultant  somewhat 
uniform  dull  redness.  These  capillaries  may,  however,  be  recogniKd 
as  interlacing  in  health.  With  circulator^'  obstruction  varices  of  the 
bladder  may  be  present  and  interesting;  in  anemia  the  vessels  maybe 
difficult  to  recognize,  and  in  atrophic  bladders  tliey  may  be  practically 
absent  in  the  cystoscopic  field. 

3.  Gloss  of  the  epithelium  of  the  bladder  is  in  health  unmistakable 
and  resembles  that  seen  in  other  mucous  membranes  although  not  of 
high  degree.  It  is  best  perceived  by  changing  from  the  normal  to  the 
oblique  field  with  rotation  of  the  instrument.  Congestion,  inflanuna- 
tion  and  circulator^'  obstruction  result  in  swelling,  edema  and  loss  of 
gloss,  disseminated  universally  or  in  patches  here  and  there. 

4.  Continuity  of  mucosa  in  the  bladder  implies  absence  of  an}* 
breaks  in  the  surface  either  by  ulcers,  erosions  or  zones  of  inflammation- 
It  is,  therefore,  in  milder  degrees  analogous  to  gloss.  In  higher  degrfSi 
however,  it  implies  actual  loss  of  substance,  superficially  or  deep. 

5.  Edema  of  the  bladder  lining  is  that  actual  swelling  of  the  muco* 
which  invariably  implies  inflammation  or  great  vascular  obstnictioD' 
It  may  occur  over  the  bladder  wherever  in  view  or  only  in  scattered* 
areas,  few  or  many  in  number,  or  as  a  special  form  called  bullous 
edema. 

6.  Elasticity  of  the  bladder  walls  is  s>Tionymous  with  its  muscu^ 
action  and  distensibility.  Muscular  contraction  manifests  itself  b) 
the  appearance  and  disappearance  under  the  eye  of  fine  ^"^ 
trabeculations,  in  the  midst  of  previously  smooth  mucous  membranf- 
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With  the  fixe<i  trabeculations  of  the  h\-]>ertrophierl  bladders  in  the 
chrooic  cystitis  of  prostatism  and  urethral  stricture,  muscular  action 
«cc?entiiates  the  bands  and  deepens  the  pockets,  which  are  harder  than 
before  to  illuminate.  Distensibility  of  the  bladder  has  no  effect  on  the 
latter  hut  usually  corrects  the  former  much  as  it  does  those  folds 
vliich  appear  before  the  bladder  is  completely  filled. 

~.  New  growths  in  the  bladder  wall  receive  attention  as  to  the 
quadrant  and  zone  of  their  location,  their  number,  size  and  form,  their 
sessile  or  pedunculate*!  attachment,  their  vascularitj'  and  hemorrhagic 
tendency,  their  unbroken  or  broken  and  sloughmg  surface,  and  their 
Aitnexa. 
8.  I'lcers  and  excavation  of  the  vesical  mucosa  are  similarly'  described 
i  to  litcation,  numljer,  size,  outline,  floor,  edges,  vascularity  and 
anncxa,  especially  in  tuberculous  ulcers  which  frequently  have  numer- 
tubercles  in  their  neighborhood. 

.  Foreign  bodies,  including  calculi,  gravel,  masses  of  mucus  and  pus 
iBcl  exfoliated  epithelium  in  the  bladder,  are  studied  in  the  same  way 
*s  to  location,  number,  size,  outline,  fixity  and  effect  on  the  surrounding 
KUfMsa.  Fixity  had  best  be  tested  with  a  iireteral  catheter  or  other 
instrument. 

10.  Contents  of  the  bladder  in  c>stoscopy  of  importance  are  blood, 
pus  and  mucus  and  should  be  note^l  as  to  source,  rapidity  of  appear- 
ance, amoimt,  fluidity  or  clotting  and  thickening,  and  adhesiveness. 
The  chief  sources  are  the  iireterH,  the  mucous  membrane  and  the  neck 
of  the  bl.id<!er. 

AnalomicaJ  Subdivisdona  of  the  Bladder  in  Cystoscopy.— Having 
completed  the  general  features  to  be  borne  in  miinl,  we  next  consider 
the  chief  anatomic  subdivisions  of  the  bladder  requiring  study,  namely: 
the  neck,  the  trigone,  the  ureteral  openings,  the  base,  the  fimdus,  the 
litteral  walls  and  the  vertex  or  apex. 

1 .  Nock  of  the  Bladder. — The  vesical  outlet  is  not  funnel-shaped  but 
™tlier  flattened  at  the  small  dimple  in  the  center  of  a  closed  sphincter 
"luscle.  As  one  withdraws  the  cj'stoscope  the  roof  and  sides  of  the 
neck  cross  the  field  as  a  curtain,  while  the  floor,  in  both  sexes,  is  less 
distinctly  (lemarkcd  from  the  rest  of  the  viscus,  owing  to  the  fact  that 
the  muscle  is  at  this  point  more  fixed  bj'  the  prostate  in  the  male  and 
the  Vagina  and  cervix  uteri  in  the  female.  With  brilliant  illumination 
the  mucosa  of  the  roof  and  sides  is  translucent  and  the  normal  longi- 
tudinal folds  created  by  the  muscles  look  almost  like  polypi  but  are 
distinguished  from  them  by  being  broadly  sessile  and  not  pedunculated, 
"y  having  no  bliHMlvcssels  of  prominence  entering  them,  by  having 
"'•  mucous  strings  attached  to  them,  by  changing  their  form  with 
"•Usi'ular  action,  and  by  gradually  merging  into  the  surrounding 
""Ucosa.    They  are  not  signs  of  disease  at  all. 

2.  Trigone. — This  anatomical  i)art  is  the  anterior  segment  of  the 
"'^or  of  the  bladder  extending  from  the  urethra  to  the  ureters.  The 
fornier  marks  its  apex,  the  latter  the  angles  of  the  base  and  the  inter- 
"t^ric  fold  comprises  the  base  itself,  as  a  rule  about  'i  cm.  in  length. 
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In  the  sitting  posture  the  trigone  recedes  below  the  horizontal  plane  a 
little,  while  in  the  recumbent  position  this  angle  is  nearly  45  degrees. 
When  the  ureters  are  reached  the  floor  of  the  bladder  again  droops 
backward  a  little  into  a  secondary  pouch  of  shallow  depth,  unles  the 
plica  interureterica  and  the  courses  of  the  ureters  through  the  bladder 
wall  are  unusually  prominent,  when  the  depth  of  this  droop  may  be 
considerable  and  easily  harbor  small  stones,  especially  near  the  ureter. 

The  vascularity  of  the  trigonum  is  so  marked  that  individual  vessels 
can  hardly  be  distinguished  and  that  the  color  is  a  low,  more  or  less 
uniform,  red.  This  part  of  the  bladder  is  elevated  slightly  above  the 
surroimding  level  of  the  viscus  and  is  convexed  in  contour  by  the 
prostate  in  the  male  and  the  cervix  uteri  in  the  female.  Its  surface  b 
ordinarily  smooth,  although  one  gains  the  impression  that  the  mucous 
membrane  is  not  quite  so  firmly  attached  as  elsewhere  in  the  bladder. 
Close  to  the  neck  longitudinal  and  radially  arranged  rugae  or  folds 
appear  leading  from  the  neck  and  produced  by  the  purse-string 
action  of  the  cut-ofT  muscle  where  it  is  looser  than  a  little  farther 
back. 

Deformations  of  the  trigone  proceed  chiefly  from  its  annexa  and 
vesical  disease.  In  the  male  the  prostate  and  seminal  vesicles,  and 
in  the  female  the  vaginal  wall  in  cystocele,  and  the  neck  and  body  of  the 
uterus  through  displacements  and  descent,  may  distort  the  trigonum 
into  any  conceivable  form,  position  and  direction.  Similarly  the  scars 
and  infiltrations  of  inflammation  and  other  disease  may  also  render  it 
recognizable  with  difficulty. 

3.  Mouths  of  the  Ureters. — The  course  of  the  ureters  through  the 
bladder  wall  is  from  behind  forward,  inward  and  do>Miward  so  that 
where  they  meet  the  wall  of  the  bladder  their  openings  are  necessarily 
oblique  through  the  angular  relation  of  their  axis  to  the  vesical  surface. 
The  normal  meatus  of  the  ureter  resembles  very  closely  in  miniature 
the  vulva  of  an  infant,  the  slit  of  the  meatus  is  directed  from  behind 
forward  and  inward  and  the  lips  are  commonly  in  close  apposition  unless 
opened  during  the  discharge  of  urine. 

The  ureteral  meatuses  are  situated  at  each  angle  of  the  base  of  the 
trigonum  at  the  average  distance  of  2  cm.  (1  cystoscopic  field)  behind 
the  urethra,  at  an  interval  of  separation  of  3  cm.  (a  little  more  than  a 
cystoscopic  field),  and  in  size  average  2.5  mm.  They  are  usuallj' 
connected  by  the  plica  ureterica  as  it  forms  the  base  of  the  trigonum 
and  the  continuation  of  the  prominences  in  the  bladder  wall  made 
by  the  ureters  in  their  course  through  it.  The  plica  may  be  scarcelj' 
discernible  or  may  be  so  prominent  as  to  constitute  a  real  ridge  in  the 
bladder  floor  forming  the  anterior  border  of  a  shallow  pocket  behind 
it.  In  these  cases  the  ureteral  mouths  are  elevated  considerably  so  as 
to  resemble  somewhat  small  nipples  with  relatively  large  openinp. 
In  other  bladders  the  mouths  are  level  with  the  floor  and  at  times 
difficult  to  find. 

The  landmarks  of  the  ureteral  outlets  are  the  plica  ureterica  and  the 
posterior  border  of  the  dull  red  trigonum.    If,  as  previously  stated, 
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air  bubble  in  the  vault  of  the  bladder,  usually  at  its  highest  point 
the  middle  line,  is  surely  recognized,  and  the  instrument  rotated 
ough  180  degrees  to  the  middle  line  of  the  floor  of  the  bladder, 
ht  increased  or  decreased  penetration  of  the  cystoscope  will  soon 
ite  either  of  these  two  landmarks.  The  field  is  tiien  made  to  travel 
h  each  landmark  across  its  middle — a  manipulation  which  almost 
nediately  locates  the  ureters. 

rhe  form  of  these  openings  resembles,  as  stated,  the  infant  vidva 
t  shoidd  always  be  studied  imder  a  rotating  cystoscope.  In  other 
rds,  it  is  best  to  get  the  instrument  directly  over  the  ureter  and  care- 
ly  focussed  and  then  to  rotate  it  in  order  to  obtain  a  lateral  view 
0,  which  will  permit  judgment  of  elevation,  excavation,  patency  and 
ler  disease  processes.  Occasionally  a  bit  of  the  lining  of  the  ureter 
the  mouth  may  be  seen  especially  with  the  newer  models  of  close 
lion  instniments  such  as  the  Buerger  cystourethroscope,  the  Pilcher 
d  Acmi  convex  sheath  cystoscopes. 

rhe  vascularity  of  the  ureters  is  important  in  that  commonly  a 
K)dvessel  of  considerable  size  emerges  from  the  mouths  or  close  to 
?m.  About  once  in  two  or  three  minutes  the  healthv  ureteral  mouth 
II  open  through  muscular  action  and  discharge  urine,  the  quantity, 
ality,  direction  of  flow  and  distinctness  of  which  should  be  carefully 
ted  and  compared  with  the  opposite  ureter.  If  the  urine  is  consider- 
ly  heavier  than  the  distending  medium  it  will  usually  flow  along 
i  floor  first,  which  in  the  inverted  image  instruments  appears  to  be 
;kward  and  upward  instead  of  forward  and  downward,  as  in  the  erect 
d  cystoscopes — a  distinction  which  must  be  familiar  to  the  operator, 
e  quantity  of  urine  at  each  evacuation  is  usually  2  or  3  c.c,  the 
inal  quality  is  clear  unless  blood,  pus  and  detritus  are  present  and 
distinctness  of  the  flow  depends  upon  the  comparative  color  as  the 
Qe  enters  the  medium. 

llie  patency  of  the  ureteral  openings  is  important  and  varies  from 
normal,  somewhat  firm,  apposition  of  the  little  lips  in  health,  to 
gaping  "golf  hole''  meatus  of  tuberculosis,  and  the  irregular  dis- 
tions  of  form  due  to  prostatic  and  uterine  disease,  for  example. 
Tie  diameter  of  the  ureteral  openings  is  in  adults  rarely  over  7  F. 
I  may  be  5  F.  or  4  F.  and  in  children  proportionally  smaller.  There 
luently  is  a  difference  between  the  two  sides  so  that  one  ureter 
y  receive  the  7  F.  catheter  and  its  fellow  one  of  smaller  caliber. 
Tie  act  of  locating  the  ureters  in  health  is  easy  with  any  standard 
scope,  whether  direct  field  or  indirect  field  of  the  lateral,  retrograde 
interograde  t>'pes.  If,  however,  the  floor  of  the  bladder  is  deformed, 
openings  of  the  ureters  may  be  most  difficult  to  fix  satisfactorily 
he  field.  The  convexity  of  the  floor  due  to  the  prostate  or  uterus 
luently  requires  the  retrograde  telescope  with  the  instrument  pene- 
ted  to  considerable  degree.  Sometimes  the  lateral  lobes  of  the  pros- 
5  suggest  a  close  vision  instrument;  thus  the  effort  to  find  these  very 
)ortant  structures  must  not  be  abandoned  until  all  ordinary'  means 
e  been  exhausted.    Additional  distention  of  the  bladder  or  change 


752  THE  BLADDER 

in  the  position  of  the  patient  will  often  permit  study  of  ureters  pre- 
viously out  of  view. 

Inflammation  of  the  bladder  may,  through  diffuse  redness  and 
edema,  mask  all  the  landmarks  of  the  ureteral  openings.  The  operator 
should  then  place  his  field  at  the  approximately  correct  point  and  wit 
for  the  discharge  of  urine  to  make  tiie  diagnosis.  It  may  even  be  neces- 
sar>'  to  administer  indigocarmine  or  other  dye  to  facilitate  this  process. 

Changes  in  the  Form,  Size  and  Surface  of  tiie  Normal  Vesical  Cantf- 
The  form  of  the  bladder  varies  more  frequently  in  females  than  in 
males  through  the  bulging  of  the  fectum  in  the  chronic  constipation  to 
which  women  are  so  subject,  through  the  wide  variations  in  the  siie, 
form  and  position  of  the  uterine  body  and  cerv^ix,  and  through  the 
common  diseases  of  the  annexa.  Any  of  these  may  change  the  form  of 
the  cavity  from  any  direction.  In  males  the  prostate  and  seminil 
vesicles  have  a  similar  influence,  chiefly,  however,  from  the  floor  only 
and  slightly  lateral.  In  both  sexes  the  infantile  or  conical  forad 
bladder  may  persist  so  that  it  is  very  difficult  to  reach  and  exammcthc 
apex.    In  childhood  this  is  one  of  the  difficulties  regularly  encountered- 

The  size  of  the  bladder  in  women  is  greater  than  in  men,  fromatW 
part  to  a  half-capacity,  so  that  discomfort  begins  in  the  female  at  300cx. 
and  in  the  male  at  200  c.c.  The  extreme  limits  of  bladder  capacity  may 
be  as  little  as  100  c.c.  or  as  great  as  1000  c.c.  without  valid  anatomical 
explanation  except  actual  embryological  development. 

The  surface  of  the  vesical  interior  varies  according  to  the  portion 
observed.  The  trigonum  may  be  elevated  through  anatomical  stnic- 
ture  or  convexed  through  extravesical  organs,  especially  the  prostate 
and  the  uterus.  The  ureteric  and  interureteric  folds  may  be  unusually 
prominent,  even  forming  shallow  pouches  commonly  posterior,  soom- 
times  anterior  to  them.  Trabeculations  may  make  the  siuf ace  of  the 
bladder  uneven  and  are  of  two  forms:  the  permanent  and  the  tem- 
porary. The  latter  are  seen  in  youth  and  are  due  either  to  anatomical 
muscular  arrangement  or  momentary  action  across  the  field  of  vision. 
They  are  distinguished  from  fixed  trabeculations  by  the  fact  that  me 
mucosa  is  normal,  and  the  irregularities  disappear  under  distentionand 
change  their  arrangement  and  relation  under  the  observing  eye.  P^ 
manent  trabeculations,  on  the  other  hand,  mark  the  bladder  of  old  api 
of  prostatitis  and  of  urethral  stricture,  through  the  chronic  cj'stitw 
commonly  present  in  all  these  states.  The  mucosa  in  these  cases  b 
therefore  unhealthy,  the  trabeculse  large,  prominent,  imchanging «»" 
separated  from  each  other  by  pouches  of  various  depths  which  are 
difficult  to  illuminate.  Distention  and  muscidar  action  make  these 
trabeculae  more  apparent. 

Pouches  in  the  wall  of  the  bladder  may  represent  true  or  false  dI^'«^ 
ticula.  Tnie  diverticula  are  actual,  anatomical  abnormalities,  are  no* 
removed  by  distention,  have  no  trabeculse  bordering  their  mouths,^ 
usually  unassociated  with  cystitis,  vary^  within  narrow  limits  as  to  tn^ 
size  and  form  of  their  mouths,  and  may  be  explored  with  the  cj'stoscopc 
as  uidividual  pouches  offset  from  the  bladder.    False  diverticula  of  tw 


Wadder  are  really  p«uclies  of  large  size  aasociate*!  with  extreme  trabecu- 
lation  and  are  therefore  small  herniations  of  the  bladder  wall  between 
the  trabeculie,  unaltered  by  increased  distention  except  to  accentuate 
their  characteristics.    True  diverticula  may  be  seen  to  distend  uni- 
formly with  the  bladder  in  manj'  cases.    One  form  of  false  diverticula 
occurs  in  ne^^'o^s  subjects  by  a  muscular  wave  which  will  gather  the 
bladder  into  an  upper  and  lower  segment  witli  a  more  or  less  narrow 
fethmus  between  and  with  little  op  no  illumination  of  the  upper  seg- 
nent — a  kind  of  hour-glass  condition.     The  %Titer  has  had  one  such 
tase  which  disappeared  under  patience  and  increased  distention. 

II,  THE  DISEASED  BLADDER. 

INFLAMMATIONS  AND  INFECTIONS. 

C3«iieral  Principles. — The  luiiversal  law  «f  all  mucous  membrane 
Upplie.s  to  the  urogenital  tract  as  everywhere  else  in  the  body,  namely, 
■tiiat:  it  eaiuiot  be  diseased  beyond  certain  narrow  limits  without 
iJuiTering  damage  above  the  power  of  man  or  Xatiue  to  cure.  Practi- 
*11^-  all  diseased  ]troces3  in  the  bladder  expresses  itself  as  inflammation 
of  A^arious  degrees,  beginning  with  simple  hyperemia  and  endbig  with 
HCxite  destructive  and  chronic  productive  forms.  The  mildest  forma 
yt  cystitis  are  therefore  evanescent  hyperemias  which  may  not  even 
«o.cJi  the  stage  of  obliterating  the  individual  bloodvessels  under  the 
^s^toscope.  More  intense  cystitis  is  accompanied  by  exfoliation  of 
'epitJieliiun,  the  exudation  of  pus  and  mucus,  the  masking  of  blood- 
v&sssel  outlines  and  submucosal  or  supramucosal  hemorrhage.  The  most 
W'Vcre  inflammation  of  the  bladder  extends  exfoliation  of  epithelium 
1*  necrosis  so  that  superficial  or  deep  "ulcers  occur  and  cicatrization 
*i>iesents  their  healing,  which  may  be  followed  by  chronic  productive 
■aflammatioD. 

The  action  of  the  urine  on  the  diseased  mucous  membrane  is  not 
iteneficial  inasmuch  as  the  same  factors  which  infect  this  tissue  also 
oiange  the  urine  in  its  chemical  composition,  reaction  and  specific 
P^vity.  Thus  substances  whieh  are  normally  in  solution  in  the  urine 
Precipitate  out,  notably  phosphates  in  alkaline  urines,  urates  and  uric 
K^'d  in  acid  urines.  Such  deposits  may  lie  upon  the  floor  of  the  bladder 
•*  niechanical  irritants,  or  by  combining  with  plugs  of  pus  and  mucus 
lonn  the  nuclei  of  calculi,  which  by  pressure  and  attrition  only  augment 
we  mflammatory  process.  Cautions  of  instrumentation  of  the  diseased 
bladder  comprise  the  following  rules: 

1-  The  fewest  possible  invasions^ — one  instrument  for  the  greatest 
"Uniher  of  purposes  being  best. 

2.  t'rine  should  be  in  the  bladder  in  inflammation  and  ner\ousnesa 
"*  avoid  irritation  of  the  walls  with  the  instruments. 

3-  Irrigation  of  the  bladder  should  be  done  with  small  quantities, 
8^*itly  and  frequently  repeated,  of  bland,  unirritating  solutions  under 
''^y  and  full  cvacuat  ion  and  never  to  the  point  of  pain  or  distress. 
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4.  If  the  patient,  especially  a  male,  has  never  had  a  metal  instru- 
ment passed  through  the  urethra  the  first  invasion  had  best  be  done 
with  a  soft-rubber  catheter. 

From  the  foregoing  principles  it  follows  that  whenever  conditions 
permit,  the  cystoscope  alone  should  be  gently  introduced  while  the 
bladder  contains  urine,  which  is  easily  evacuated  at  the  withdrawal  of 
the  obturator.  The  cavity  may  next  be  flushed  through  the  empt}' 
sheath  if  the  vigor  of  this  method  is  not  contraindicated;  or  the  te^ 
scope  may  be  seated  and  then  the  irrigation  proceed  through  the  inlet 
and  outlet  faucets.  Finally  the  desired  degree  of  distention  is  secured 
and  the  cystoscopy  proper  begun.  During  these  steps  the  cystoscope 
should  be  held  as  much  at  rest  as  possible  with  the  fenestrum  away 
from  the  bladder  floor  to  avoid  excoriations.  This  is  ordinarily  pref- 
erable to  the  "two  journey''  plan,  called  for  by  the  nonirrigating 
cystoscopes  which  require  all  preparation  of  the  bladder  to  be  done 
with  a  catheter  first.  Sometimes  this  extra  manipulation  induces 
spasm  of  the  sphincter  difficult  to  overcome. 

Varieties  of  Vesical  Pathology  include  anatomical  abnormalities, 
inflammations,  neoplasms,  traumatisms  and  concretions.  Deviations 
from  the  anatomical  normal  of  the  bladder  may  involve  any  part  of 
this  viscus  or  of  the  ureters.  The  inflammations  may  follow  the  type 
of  general  purulent  infections  of  which  that  due  to  the  Bacillus  cdi  is 
conunon  and  momentous,  or  the  type  of  specific  invasions  of  wbich 
tul^erculosis  is  always  in  mind.  Neoplasms  include  benign  forms  such 
as  vesical,  cysts  and  fibromata,  and  malign  varieties  such  as  cancer  b 
all  manifestations.  Vesical  traiuna  embraces  mechanical  danwife 
incidental  to  accident  and  operation  which  is  frequently  encountered; 
thermal  injur>^  through  scalds  of  too  hot  irrigations,  which  are  raiel}' 
seen ;  and  finally,  chemical  bums  through  concentrated  solutions,  which 
are  likewise  imcommon.  Concretions  is  a  term  implying  all  foimsof 
calculi  in  the  bladder  of  various  number,  size  and  composition  including 
plugs  of  mucus  and  pus  as  well  as  precipitates  from  the  urine. 

Areas  and  Extensions  of  Vesical  Lesions,  strange  to  say,  follow  almost 
regularly  the  subdivisions  of  this  viscus  recognized  for  anatomicil 
description,  usually  in  the  following  order:  neck,  trigonum,  floor 
behind  the  trigonum,  ureteric  openings  at  the  angles  of  its  base,  fundus, 
parietes  and  apex.  A  single  small  or  large  area  of  the  mucosa  may  he 
inflamed  or  similar  spots  may  be  scattered  everywhere,  while  the 
remaining  parts  are  absolutely  or  comparatively  healthy.  One  or  inoff 
zones  of  injBammation  may  be  undergoing  resolution  while  others  aw 
^till  in  the  acute  or  h>T)eracute  stage.  If  the  bladder  becomes  mconti' 
nent  and  collapsed  into  folds,  previously  healthy  portions  become 
infected  by  apposition  with  foci  of  disease.  Thus  the  infection  mij 
extend  by  contiguity  as  well  as  by  continuity  along  the  surface  of  4e 
epithelium,  or  through  the  lymphatic  and  bloodvessels  when  tbf 
bladder  does  not  lose  its  containing  power. 

Sources  of  Error  in  Csrstoscopy. — ^The  normal  bladder  as  contrasted 
with  the  diseased  viscus  may  lead  to  mistakes  through  such  simpfe 
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)rs  as  distention,  illumination,  deformation,  dye-stained  urine, 
osal  reduplications  and  the  like. 

istention  in  cystoscopy  is  so  much  a  matter  of  habit  that  it  is  well 
the  operator  to  become  skilled  in  the  appearance  of  the  nonnal 
der  during  collapse  or  at  least  during  partial  distention.  In  these 
mistances  the  vessels  will  be  foimd  of  apparently  wider  caliber 
more  numerous  so  as  to  redden  the  general  color.  The  gloss  of 
mucous  membrane  is  also  less  because  of  less  tension  exerted  on  it. 
reased  size  of  the  bladder  cavity  in  partial  distention  brings  the 
ous  membrane  nearer  the  objective  lens,  which  also  tends  to  redden 
general  color. 

lumination  of  the  bladder  cavity  with  intense  white  light  brightens 
redness  to  a  distinct  whitish  or  yellowish  tone.  A  less  clear  light 
aits  a  deeper  red  to  prevail.  Inasmuch  as  the  intensity  of  the  light 
lid  always  be  fixed  outside  the  bladder  it  is  not  advisable  to  change 
accepting  to  decrease  it  and  then  return  to  the  original  point, 
•ease  in  the  current  after  the  lamp  is  in  the  bladder  usually  bums 
the  filament.  A  better  test  is  to  make  the  light  approach  and 
de  from  the  field  in  judging  color. 

bjective  and  ocular  lenses  may  be  soiled  and  lead  to  error.  A 
T  of  blood,  mucus,  pus  or  lubricant  on  the  objective  or  prism  may 
erj'  annoying  and  require  withdrawal  and  cleansing  of  the  telescope, 
lost  important  preliminary  therefore  is  always  to  see  that  the  lenses 
clean. 

lonnal  folds  of  the  bladder  wall  constituting  true  rugoe  may  deceive 
»s  distention  is  employed  to  alter  their  forms,  and  the  ureteral 
leter  to  test  their  attachment  and  depth. 

luscular  bands  of  prominence  in  the  bladder  may  be  an  anatomical 
iliarity  or  at  any  age  show  the  results  of  obstruction;  in  youth  by 
3ture  and  in  old  age  by  prostatic  involvement.  As  already  pointed 
changes  in  their  conformation  indicate  a  temporary-  character  and 
mce  of  these  changes  the  permanent  form  of  trabeculation.  The 
iition  of  the  mucous  membrane  overlying  them  is  almost  always 
Ithy  in  the  former,  but  diseased  in  the  latter  variety, 
he  course  of  the  ureters  through  the  bladder  wall  may  show  as 
oite  prominences,  the  plica  ureterica,  either  through  h}T)ertrophy 
be  muscular  wall  of  the  ureters  or  simple  anatomical  size.  Such  are 
inguished  from  diseased  conditions  by  the  absence  of  the  signs  of 
mic  inflammation  in  the  mucous  membrane  over  these  promi- 
t5es,  of  abnormal  conditions  in  the  ureteric  mouths  and  of  the  dis- 
rge  of  blood,  pus  or  mucus  with  the  urine.  A  ureteral  catheter 
les  easily  and  without  any  obstruction  through  such  ureters, 
igh  colored,  normal  urine,  rapidly  discharged  into  the  bladder  and 
urine  of  the  various  efficiency  tests,  especially  methylene  blue, 
gocarmine,  and  phenolsulphonephthalein,  may  change  the  appear- 
)  of  the  mucous  membrane  and  require  caution  on  this  accoimt 
e  in  use. 
eformations  of  the  normal  bladder  cavity  by  pressure  from  without 
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may  be  so  deceptive  as  to  require  corroborative  examination  throuii 
the  bimanual  method  in  both  sexes,  concerning  the  prostate  in  men 
and  the  internal  sexual  organs  in  women. 

The  vesical  neck  may  present  under  the  purse-string  action  of  the 
sphincter  muscle  a  number  of  folds,  reduplications  or  tabs  of  conside^ 
able  size.  They  should  be  examined  and  their  nature  determined  by 
the  retrograde  telescope,  the  cystourethroscope  and  palpation  witk 
the  ureteral  catheter  or  other  instrument.  They  have  no  signs  d 
inflammatory  change  either  as  h>T)eremia,  thickening  or  exfoliation. 

Orthopathologic  Changes. — ^This  term  is  used  to  classify  and  m  i 
broad  way  describe  the  true  pathological  changes  to  which  the  bladder 
is  subject  as  the  expression  of  disease,  and  to  distinguish  them  from 
those  conditions  in  health  as  just  described  which  may  closely  simulate 
disease. 

Location  of  Pathological  Change. — The  mucosa  as  a  whole  or  in  dis- 
seminated areas,  the  muscularis  in  its  entirety  or  in  definite  regions, 
either  or  both  ureteral  meatuses  and  their  annexa  are  the  commonest 
sites  of  disease,  individually  or  in  complex  association  with  one  another. 
Cystoscopic  pictures  or  objective  symptoms  are  more  or  less  similar  in 
character  but  vary  in  degree  as  they  accompany  inflammation,  neo- 
plasm, traumatism,  foreign  body  and  vascular  and  lymphatic  obstrnv 
tion.  The  present  section  will  therefore  deal  with  the  manner  in  whid 
the  bladder  shows  reactions  to  these  conditions  in  a  general  way,  while 
a  description  of  the  particular  signs  of  certain  diseases  will  be  left  to 
appropriate  subsequent  sections. 

Reactions  in  the  vmcosa  through  disease  may  be  classified  as  anemiii 
active  hjT>eremia,  passive  hyperemia,  submucosal  hemorrhage,  edema 
bullosa,  and  vesicle  and  cyst  formation. 

1.  General  Anemia  and  Ischemia  or  localized  anemia  of  the  mucosa 
are  not  very  common,  especially  the  latter.  Of  either  gradual  or 
sudden  development  they  denote  partial  or  complete  interference  with 
circulatory  function.  The  cause  is  mechanical  pressure  or  vasomotor 
results  of  cerebrospinal  disease.  Positive  and  more  extreme  anemia  b 
commonly  arterial  and  shows  as  focal  or  general  pallor,  whereas  the 
venous  forms  are  congestive  and  livid,  rapidly  passing  into  pasfl^'f 
h>7)eremia.  If  the  process  of  arterial  anemia  progresses,  degeneration 
and  exfoliation  of  the  epithelium  ensue  with  necrosis  and  ulceration 
as  later  developments.  In  the  cystoscopic  field  these  various  condi- 
tions are  characteristic  and  relatively  easy  to  discern,  inasmuch  as 
universal  anemia  is  very  rare,  except  as  the  accompaniment  of  condi- 
tions which  would  lead  one  to  expect  it;  for  example,  as  the  result  of 
severe  hemorrhage,  of  systemic  anemia,  and  of  the  atrophy  of  the 
mucosa  through  the  capillary  arteriosclerosis  of  old  age.  Sudden 
obstruction  to  the  circulation  leads  to  momentary  anemia  followed  by 
submucous  ecchymosis  and  hemorrhage,  which  shows  in  the  field  as  a 
very  deep  red  or  still  darker  spot,  darkest  where  the  process  b  oldest 
and  the  layer  of  blood  deepest.  Relative  anemia  of  the  bladder  in>y 
be  produced  by  overdistention  during  cystoscopy  and  may  be  distm- 


INFLAMMATIONS  AND  INFECTIONS  757 

JEUiaheti  from  essential  anemia  by  decreasing  the  amount  of  distending 
nuid  under  the  eye. 

2.  Active  Hyperemia  of  the  vesical  mucosa  is  of  arterial  origin  and 
Qfnoles  a  surcharge  of  Vjlood  at  one,  several  or  all  zones  of  tlie  bladder. 
The  differential  diagnosis  between  inflammation  as  such  and  hyper- 
emia is  in  essence  in  the  following  facts:  that  in  inflammation  the  degree 
*>f  circulatory  activity  is  greater;  that  the  mucosal  interarterial  spaces 
are  no  longer  normal;  that  exfoliation  of  epithelium  and  production  of 
eiudate  are  regularly  present;  and  that  the  process  as  a  whole  does  not 
involve  the  blood  current  alone.    From  this  it  follows  that  hjperemia 
may  represent  the  initial  or  resolving  periotis  of  inflammation.    The 
catiaes  of  active  h.vperemia  are  the  same  as  those  of  inflammation  hut 
of  milder  degree:  traiunatic,  thermal,  chemical  and  bacterial.    Trau- 
matism really  includes  the  first  three  factors  but  is,  however,  a  terra 
ust<i  to  denote  mechanical  agents  such  as  surgical  mstrumentt  during 
examination   and   operation,   the   accidents   of   life   and   childbirth. 

*  hernial  elements  include  burns  from  cjstoseopio  lamps  and  hot  irri- 
Kating  fluids  or  the  depression  of  cold  irrigating  media. 

Ohemical  sources  of  hyperemia  are  more  common  and  rest  on  con- 
**r»t:rated  strengths  of  nonirritating  and  various  solutions  of  irritating 
?«lts.  the  latter  much  the  more  commonly.  The  bichlorid  of  mercury 
"^  most,  and  in  many  bladders  potassium  permanganate  and  silver 
•*»t;i^te,  unless  in  weak  solutions,  are  familiar  examples  of  irritating 
®*'ts,  applied  during  irrigation.  It  is  best  always  to  use  no  bichlorid 
^i^i  the  weaker  percentages  of  tlie  other  two,  as  1  In  20.0()0  to  1  in 
*^»O)0  for  the  first  trials.  Drugs  by  Ingestion  may  cause  hyperemia, 
^^F*^cially  the  newer  preparations  which  liberate  formaldehyde.  With- 
"•'s*  val  of  the  offending  medicament  is  the  indication. 

T^e  arterial  hyperemia  caused  by  medianical  and  chemical  ra,eans 
•-laliy  docs  not  go  on  to  inflammation.  When,  however,  bacteria  are 
^**^  cause  of  hj-peremia,  the  reverse  is  the  case  and  the  hj-peremia  is 
*^l>  the  first  stage  of  extensive  inflammation.  The  common  germs  of 
•^'-iiTilence  including  the  gonococcus,  Bacillus  tuberculosis,  Bacillus  coli 
?''^<rl  Bacillus  typhosus  are  most  familiar.  Tlie  degree  of  hyperemia 
^^  Usually  high,  persistent,  progressive  and  widespread,  excepting  the 
■»    ^oiilus   tuberculosis   which,    at    least    at   first,    causes   patches   of 

^lieremia. 
.^^"Xlie  distribution  of  arterial  hyperemia  is  over  any  one,  few  or  many 
***^iiits  or  zones  of  the  bladder  wall,  or  generalized  everywhere.  The 
**>^es  are  attacked  in  the  order  of  frequency  as  follows:  the  trlgonum 
*'^cj  base  in  the  cases  due  to  ordinarj-  causes,  the  vault  and  sides  from 
^**»»tact  with  instruments  or  cystoscopic  lamps,  and  the  mouths  of  the 
*^*"^ters  in  renal  and  ureteral  affections,  predominately  suppuration, 
**Oenniiosis,  lithiasis  and  neoplasm. 

C!?yst03Copie  pictures  of  arterial  hj-peremia  show  the  minute  arterioles 
^'^'^leased  in  mmiber  and  enlarged  in  size,  approaching  the  diameter 

*  many  vessels  constantly  in  the  field  in   normal  bladders.     The 
^**-»cous  membrane  over  the  areas  between   the  prominent  vessels  is 
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fully  or  nearly  normal  without  dulness,  exfoliation,  exudate  or  morf 
than  slight  reddening  of  the  usual  color  tone. 

3.  Passive  Hyperemia,  Venous  Hjrperemia  and  Venaatasis  of  the  Toieil 
Mucosa  are  practically  synonymous  terms  and  are  conditions  due  to 
pressure  on  veins  with  resulting  distention  of  the  venules,  as,  to 
example,  by  the  uterus  enlarged  through  pregnancy  and  fibroid  tumon 
and  by  pelvic  exudates  and  neoplasms,  phlebitis  and  thrombosis. 

The  cystoscopic  picture  of  venous  h^'peremia  is  that  of  variflW 
degrees  of  cyanotic,  unhealthy,  swollen  and  edematous  mucosi. 
Varices  of  little  or  considerable  prominence  may  be  present.  Thk 
condition  can  never  be  any  but  localized  to  the  area  drained  by  a  givtt 
system  of  veins  affected.  Sometimes  one  of  the  earliest  signs  of  (»• 
cinosis  of  the  prostate  is  a  venous  hyperemia  in  its  neighborhood. 

4.  Sabmacosal  Hemorrhage,  Ecchymosis  and  Petechia  of  the  IwtA 
Mucosa  denote  descending  grades  of  bleeding  into  the  intramucosil 
and  submucosal  tissues,  which  accompany  the  severer  degrees  of 
either  active  or  passive  hyperemia. 

In  the  cystoscopic  picture  they  are  large,  small  or  minute  extravi* 
tions  whose  redness  depends  on  the  recency  and  the  penetration  of  the 
process. 

5.  Edema  or  Serous  Effusion  of  the  Vesical  Mucosa  usually  follows  hi([h- 
grade  hyperemia  as  the  second  stage  of  inflammation,  but  m  fulminit- 
ing  cases  may  precede  it  as  the  first  stage  of  the  process,  exactly  as  b 
the  case  in  all  other  mucous  membranes.  The  pathogenesis  is  tbe 
effusion  of  serum  from  the  blood  into  the  subepithelial  and  submucow 
layers,  and  the  exciting  causes  of  all,  those  of  the  hyperemias,  to*U4 
should  be  added  severe  inflammation  in  the  neighborhood  of  the 
bladder.  More  or  less  lymphatic  and  circulatory  obstruction  are  abo 
underlying  factors. 

The  cystoscopic  picture  is  that  of  the  mucous  membrane  of  wata}'« 
succulent,  swollen  appearance,  with  a  tendency  to  ''pitting"  under 4^ 
ureteral  catheters  and  usually  with  absence  of  bleeding  when  touched 
unless  the  h\7)eremia  is  marked.  The  effusion  as  a  rule  masb  tW 
underlying  small  bloodvessels  and  ecch^moses  unless  extensive.  1*1* 
color  of  the  field  is  therefore  a  soggy  pale  one  unless  a  precedent  h)*?^ 
emia  persists.  The  color  is  then  red  through  the  advancing  conges- 
tion, the  surface  raised,  uneven,  tense  and  glossy,  with  here  and  theff 
polypoid  masses  of  translucent  pink,  and  few  bloodvessels. 

Causes  of  edema  additional  to  the  general  sources  of  h>T)ereintt 
are  neoplastic  changes  involving  the  blood  and  lymphvessels  afc*? 
the  bladder  floor  through  deposits  in  the  uterus,  prostate  and  rectiu^ 
Pressure  of  impacted  ureteral  calculi  near  or  within  the  vesical  panet« 
may  extend  edema  along  the  plica  ureterica  into  the  ureteral  in<*^ 
to  ttie  degree  of  total  occlusion.  Urethral  obstruction  from  stricture 
of  the  urethra  by  inflammation,  or  by  pressure  of  uterine  enlaigeiD<^t 
or  descent,  or  by  all  the  prostatic  diseases  may  cause  edema  atthcnetf 
of  the  bladder.  (Jreat  irritation  of  the  mucosa  may  cause  edana, JJ^ 
that  fn>ni  intense  changes  in  the  chemical  reaction  of  the  urine,  from"^ 
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ttrculaton-  effects  or  mechanical  damage  of  pressure  witlioiit  or  witliiii 
the  bladder  in  tumors  and  lithiasis.  from  mechanical  obstruction  of 
ttriqture  and  prostatism,  and  finally  from  the  injury  of  accident  or 

incident   in   operation.     Ijiflammation   is  an   essential   and   regular 

Bccompaniment  of  edema. 

li.  Edema  Bullosum,  Edema  Hydatidiforme  vel  Edema  Vesiculosum  may 
te  defined  as  circumscrihed  edema  with  formation  of  hullie,  blebs  or 
vesicles  of  various  but  moderate  size,  closely  grouped  and  sessile,  or 
slightly  pedunculated  in  attachment.  The  condition  has  been  regarded 
Us  an  entity  but  is  probably  a  regular  accompaniment  and  sequel  of 
lymphatic  and  vascular  obstruction  of  high  focal  degree.  The  lesion 
oet^urs  more  commonl,\'  in  females  than  in  males  and  is  caused  bj'  the 
circulatory-  results  of  inflammation  and  pressure,  by  the  actual  weight 
of  enlarged  organs  as  the  uterus  and  the  prostate,  or  the  more  direct 
pccliiaion  of  inflammatory  exudate  and  infiltration.  It  is  therefore 
tesociated  with  hypertrophy  and  cancer  of  the  prostate,  uterus  and  ' 
Peotuni.  the  intense  irritation  of  vesical  and  ureteral  stone,  the  chronic 
piflammatory  changes  of  tuberculosis  and  fistulie  and  the  intense 
Peaciion  of  h\-peracute  cystitis,  as  all  these  conditions  afl'ect  the  circu- 
lation of  b(»th  lymph  and  blood. 

The  pathologj'  of  edema  bullosum  is  the  formation  of  serous  effusion 
n  the  mucosa  so  as  to  make  groups  of  vesicles,  greatly  or  moderately 
onjoined  into  single  or  several  masses.  The  limited  groups  corre- 
|>ond,  no  doubt,  with  the  areas  In  relation  with  the  .smaller  vessels 
•ffected,  be  they  the  radicals  of  lymphatics,  veins  or  arteries.  Thus 
■*e  hlebs  may  be  remote  from  the  point  of  actual  compression  as  when 
to   *arly  cancer  of  the  prostate  excites  the  con<Ution  in  the  trigonum. 

The  cystoscopic  picture  of  edema  bullosum  is  that  of  a  group  of 
•ets  resembling  a  closely  attached  bunch  of  grapes  or  half-capsules, 
*stinctly  demarcated  from  its  annexa,  of  reddish-white  to  positive 
**i  depending  on  the  amount  of  congestion  present,  of  elevated  uneven 
pJ^ace,  of  moderate  translucency  and  of  variable  congestion.  If 
™e  lesion  primary  to  edema  bullosum  is  relieved  the  mucus  usually 
■l^siimes  more  or  less  normal  conditions;  thus  its  importance  rests  on 
™^e  remedial  possibilities  of  the  causative  factor. 

"7.  Edema  Trigoni  Simplex  or  Simple  Edema  of  the  Trigonum  has  been 
^Scribed  by  Pilcher  in  iiis  work  on  Practical  Cystoscopj'.  The  writer 
^Sseenasimilarconditionin  theurethraof  women.  Pilcher  describes 
^e  condition  as  a  simple,  peculiar  edema  of  tlie  trigonum  seen  in  women 
"'ire  than  iu  men  as  the  expression  of  pressure  from  anteversions, 
xtroversions  and  enlarged  cervix  of  the  uterus,  from  impaction  of 
^^ses,  from  any  ordinary  cause  of  chronic  congestion  of  the  trigonum, 
j^pecially  the  conditions  leaduig  to  irritability  of  the  bladder  in  women. 
^*ie  ftTiter  himself  has  seen  it  in  connection  with  cystocele  with  its 
psential  hj-peremia  and  dragging  on  the  trigonum.  Simple  edema  of 
««  trigonum  is  not  ordinarily  ijie  sign  of  previous  infection  of  the 
Jlftdder,  ureters  or  kidnej's.  In  nature  it  seems  to  be  a  very  moderate 
•^gree  of  edema  bullosum. 
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The  cystoscopic  picture  of  edema  trigoni  simplex  is  tliat  of  anedemt 
bullosum  of  moderate  degree,  sessile  in  its  origin  and  relatively  of  higk 
congestion.  In  the  bladder  and  in  the  urethra  alike  it  is  readily  relieved 
by  gentle  swabbing  with  5  or  10  per  cent,  solutions  of  nitrate  of  silver, 
depending  on  the  severity. 

8.  Simple  Cysts  of  the  Vesical  Macosa  are  of  little  pathological  mo- 
ment, solitary  and  single  or  reasonably  numerous  and  scattered.  Tliey 
arise  as  the  early  or  late  sequels  of  inflammation  and  as  simple  vesicles 
by  distention  or  retention. -^  Mucous  cr\T)ts  otherwise  normal  may  be 
unusually  prominent  and  appear  as  cysts  on  lateral  view,  or  may  be 
true  cysts  by  retention.  Others  of  these  simple  vesicles  are  due  to 
serous  effusion  and  in  this  respect  resemble  single  blebs  of  edema 
bullosum,  and  when  very  numerous  and  closely  grouped  virtually  piss 
over  into  that  lesion.  The  neck  and  trigonum  of  the  bladder  are  the 
commonest  sites  of  their  appearance. 

Reactions  and  Lesions  of  the  Vesical  Muscularis  in  Disease  iodixle 
temporary  and  permanent  trabeculations  and  congenital  and  acquired 
diverticula. 

Trabeculations  have  been  fully  discussed  in  preceding  pages.  It  is 
therefore  necessary  here  only  to  repeat  that  the  temporary'  trabecula- 
tions are  functional  and  spasmodic,  and  that  tlie  permanent  degiws 
of  the  lesions  are  pathologic  and  organic,  and  that  by  continuance « 
exciting  causes  the  functional  may  become  the  organic  condition. 

Congenital  diverticula  are  anatomical  abnormalities,  and  consist  m 
pouchings  and  offsets  from  the  cavity  of  the  bladder  as  secondaiy 
bladders  communicating  w  ith  the  primary  viscus  by  only  one  channel, 
as  a  rule.  Such  pouches  vary  in  size  and  location,  from  small  tolaip 
diameters  and  from  zone  to  zone  of  the  bladder  wall,  excepting  tbe 
floor  where  they  are  practically  unknoNvn. 

Cystoscopic  pictures  of  congenital  diverticula  of  the  bladder  depew 
on  whether  or  not  the  cystoscope  may  be  introduced  into  them,  and 
whether  or  not  cystitis  as  a  whole  is  present,  or  diverticular  retentiofl 
and  inflammation  have  occurred.  A  **  bull's-eye''  is  the  best  description 
for  the  opening  into  the  unilluminated  diverticulum  as  it  appears  m 
the  midst  of  a  more  or  less  healthy  bladder  wall,  varjing^n  size, black- 
ness and  distinctness  largely  in  accordance  with  its  annexa.  Thed^ 
of  the  diverticulum  may  be  tested  with  the  ureteral  catheter  and  ma 
certain  sense  the  character  of  its  contents  known.  The  margins  of  tbf 
oi>ening  are  sharp  or  ill  defined,  flat  or  elevated,  smooth  or  rough, pal^ 
or  hyperemic,  according  to  the  presence  or  absence  of  infection- 
Extrinsic  illumination,  that  is,  from  the  bladder  cavity,  is  usuall}' 
alone  possible,  because  our  cystoscopes  are  not  long  enough  to  p«^ 
into  such  a  pouch  after  suitable  dilatation  of  the  bladder  and  itsetf- 
But  some  information  may  be  gained  with  direct  field  instruments  and 
with  close  study  as  the  lamp  passes  the  margin,  giving  the  **  shadow 
test;"  by  which  a  portion  of  the  cavity  is  illuminated  and  the  talanj* 
dark  from  the  shaclow  cast  by  that  part  of  the  margin  which  is  direct!) 
opposite  the  lamp  and  hence  eclipses  the  cavity  behind  it.   Intnnsic 
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Illumination  of  a  (iiverticuluiii  is  possible  only  when  conditions  i>ermit 
%iiv\\  exploration. 

The  contents  of  small  diverticula  are  usually  evacuated  with  the 
lialant-e  uf  tile  bladder,  but  with  lar(!er  examples  the  tendency  is 
toft-^rd  retention  and  decomposition  uf  the  urine  so  that  mucus,  pus, 
precipitation  of  urinary  salts,  deep-seated  disease  of  the  wails  and  even 
lilhiasis  occur — in  short,  all  the  conditions  in  miniature  of  prostatism 
mid  cystitis.  Acquired  diverticula  of  tlie  bladder  are  pathological 
entities  always  associated  with  chronic  inflammation  and  obstruction, 
"'xi  arising  from  two  factors:  Hypertroph\\  elevation  and  prominence 
|*f  certain  muscular  bands  in  the  effort  of  the  bladder  to  evacuate 
'tself  through  the  obstruction;  and  atrophy,  depression  and  recession 
"'  the  bladder  wall  between  them;  so  that  gradually  these  pouches 
iipepen  until  they  harbor  stones  of  various  sine  and  show  the  pathology 
"[  hiculized  retention  of  urine,  -\cquired  diverticula  vary  in  number, 
'iiameter.  ilepth,  capacity  and  condition  «!  their  wall  and  contents. 

Openings  of  the  nretsrs,  Plica  Interureterica  and  Flicse  nretericte. — 
These  anatomical  feature,''  of  tlie  bladder  are  the  next  in  order  for 
'Jescription  as  to  their  pathological  details.  ""Inasmuch,  however,  as 
"^teral  examination,  exploration  and  treatment  arc  properly  con- 
sidered under  sections  dc\-ote<i  to  them  later  in  the  book,  it  seems  best 
***  l«ave  this  topic  as  a  |>roper  part  of  the  subject.  In  passing,  however, 
•*  is  to  be  noted  that  the  observer  must  distinguish  the  normal  meatus 
*o  its  muscular  activity,  rate  and  manner  of  urinarv'  evacuation  and 
l*rmexa.  He  should  likewise  know  the  abnormal  meatus  as  to  its  con- 
'^'•ital  anatomical  malformations  and  reduplications,  muscular  action, 
***!  ission  of  pathological  urine  or  contents,  and  in  its  signs  of  disease 
'***   tlie  annexa,  mucosa,  i 


—  _ „,  mucosa,  contractures,  traumatisms,  foreign  bodies, 

plasms  and  special  pathological  processes  (particularly  tuberculosis). 

CYSTITIS. 

^efinitioii. — Cystitis  is  defined  as  any  inflammation  of  the  bladder 
'*''*^spective  of  cause,  course,  distribution  and  termination. 

'Varieties. — Cystitis  is  recognized  (1)  as  to  occurrence — primary-  by 
"1  r«ct  f«Jcal  infection,  or  secondary  by  extension  in  continuity  or  con- 
**R»iity  or  by  transmission  through  the  blood  and  lymph  currents  of 
^i^f^^tion  situated  elsewhere  in  the  urogenital  tract;  (2)  as  to  course^ 
*<^Ute,  subacute  and  chronic  and  remittent,  intermittent  and  relapsing; 
C3)  as  to  cause — nonsuppurative,  suppurative,  neoplastic,  calcareous, 
tuberculous,  colon  bacillarj',  etc.;  (4)  as  to  distribution — regional  or 
loeal,  patchy  or  disseminated  and  general  or  universal;  (5)  as  to  pro- 
ducts— pumlent,  membranous,  ulcerative  and  necrotic. 

Regional  or  local  cystitis  may  affect  one  or  two  zones  of  the  cavity 
"^  hy  a  multiplication  of  the  points  affected  pass  over  into  the  dis- 
^""inated  type.  Generalized  cystitis  may  show  equal  intensity, 
'''"Used  everywhere  or  may  also  appear  as  more  severe  in  somethan 
*"  'Hher  zones.     The  oMinary  signs  of  mncosal  inHammation  occur 
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in  cyatitb,  diversified  in  kind,  degree  and  site;  beginning  in  ordinal?' 
hyperemia  and  passing  through  active  inflammation  with  patdies  of 
submucous  ecchjinosis  and  hemorrhage,  with  exfoliation  and  erosioa 
of  epithelium  of  different  severity,  with  superficial  and  deep,  small  vA 
extensive  ulceration  and  necrosis  and  finally  with  gangrene  in  extreme 
instances. 

Subjective  Symptoms.  —  Cystitis  varies  with  the  intensity  of  the 
inflammation.  The  symptoms  are  discomfort  or  actual  pain  in  the 
general  bladder  zone,  frequency,  urgency  and  tenesmus  of  micturition, 
pyuria  and  at  times  hematuria,  especially  terminal.  Thus  the  law  of 
all  mucous  membrane  inflammations  is  followed  in  that  irritation  of  tbe 
:)r\'  nerves  causes  the  pain  and  discomfort,  stimulation  of  the  spinil 
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reflex  induces  the  frequency,  urgency  and  tenesmus,  while  changes  io 
the  normal  secretion  and  damage  to  the  surface  of  the  mucosa  piwinc 
the  pus,  blood  and  desc|uamation  of  epithelium. 

Acute  Cystitis. — Diatribntion  and  Extension. — Acute  cystitis  di».v  t« 
focal  and  limited,  disseminate  in  patches,  or  diffuse  and  uniiW 
Localized  and  circumscriljcd  cystitis  as  well  as  the  dLsseniinate  V^ 
patchy  variety  show  a  mucosa  normal  or  nearly  niinnal  at  uninfcf"" 
points.  The  several  areas  may  be  single  or  multiple,  small  orluP- 
discrete  or  coalescent  and  finally  pass  into  the  diffuse  t}"pe  aff«oi( 
the  bladder  as  a  whole.    The  original  foci  are  circumscribei  ami  d*? 
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outlined  against  their  annexa  of  normal  or  nearly  mucous  membrane. 
Diffuse  cystitis  if  watched  under  the  cystoscopy*  commonly  originates 
in  tlie  trigonum  and  adjact»nt  base  of  the  bladder  from  which  it  steadily 
extends  without  remission. 

Cystoscopic  picture  of  acute  cystitis  is  the  same  in  l)otlt  local  and 
diffuse  varieties  except  the  area  involved — in  other  words,  the  former 
is  a  minature  of  the  latter.    In  the  stage  of  invasion  or  congestion  there 
is  engorgement  of  the  individual  vessels  common  to  the  normal  mucosa ; 
this  is  folio  well  by  the  api)earance  of  vessels  usually  too  small  to  be 
seen  and  by  the  reddening  of  the  ])reviously  nonnal  color.    Next  a 
diffuse  redness  without  separate  blmKlvessels  oc<'urs  with  ecchymoses 
beneath  the  mucous  membrane.    Simultaneously  the  surface  becomes 
dulled,  raistxl  and  ir«»gidar  and  the  secretion  changes  from  mucus  to 
an  exudate  of  mucopus  or  pus,  often  floating  in  the  distention  medium 
as  cotton-like  clouds  in  a  red  sky.     Kxfoliation  of  (epithelium  gives  a 
rough,  shaggy,  uneven  surface  and  the  transudation  of  serum  causes 
edema,  diffuse,  disseminate  or  localized,  in  few  or  many  blebs,  passing 
over  into  edema  bullosum.     Kesolutir)n  may  now  occur  by  a  reversal 
of  these  various  steps,  until  the  terminal  congestion  is  reached,  or  the 
infection  pass  over  ijito  the   intense  dcgn^e,   involving  suj^erficial 
ulceration  and  deep  necrosis,  both  of  various  extent  and  of  moth- 
eaten    or  mouse-gnawe<l   appearance.     The   exudate   now  becomes 
mucofibrinous  or  pyofibrinous  ami  the  picture  becomes  darker  as  the 
deeper  layers  are  rt»ached  antl  show  thick,  tenacious,  adherent  detritus 
which  as  it  detaches  gravitates  to  the  de|H'ndent  parts  of  the  bladder 
and  forms  a  thick  layer  in  clumps  and  rolls,  like  nuid  at  the  bottom 
of  a  puddle,  while  the  upjRT  portions  of  tlu»  bhuldcr  show  the  signs  of 
the  intense  disease  in  hyperemia,  exudate,  loss  of  tissue  and  the  like. 
Recoverj'  may  now  occur  leaving  behind  it  the  scars  of  the  ulcers 
and  necroses;  more  commonly,  however,  this  nuicous  membrane  after 
so  severe  a  pn)c*ess  does  not  resolve  but  gfK's  on  to  chronic  inflammation, 
or  to  subacute  cystitis. 

To  the  foregoing  cystoscopic  featurc^s  should  be  addtnl  the  bacterio- 
logic  elements,  namely,  the  organisms  causing  the  disease,  notably  the 
goncxioccus,  Bacillus  coli.  Bacillus  typhosus  as  familiar  exam])les. 

Subacute  Cystitis. — ^Definition.-  Subacute  vesical  inflammation  or 
cystitis  may  be  throughout  of  degrees  less  severe  than  the  acute  dis- 
ease, or  may  occur  as  the  stage  of  hicomj)Iete  resolution  of  the  latter 
wiore  or  less  indolent  and  mild  in  character.  Subacute  (cystitis  may 
^ffect  a  single  zone  of  the  bladder  wall  or  several.  If  only  one  focus  is 
Jts  .site  the  trigonum  is  most  connnonlx'  involved.  If  several  foci  occur 
they  are  laid  doN\Ti  in  spots,  j>atchy  or  streaky  in  character,  varying 
^^  number,  size,  form  and  sites;  with  distinct  tendency  to  favor  the 
^^Pendenti>ortions— namely,  the fioorand  trigoninn,upon  which  infect- 
^&  detritus  must  lie  by  gravitation  from  all  other  points  of  the  bladder 
^*all  until  evacuated. 

^ -ystoscopic  pictures  of  subacute  cystitis  reveal  the  att'ected  areas 
^^  having  dark  centers,  if  ulcerating,  and  white  centers  if  healed  or 
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covered  wnth  tenacious  exudate.  Both  such  centers  are  surrounded  by 
a  halo  of  dull»  swollen,  hyperemic  mucosa  outside  which  is  another hilo 
of  engorged,  radiating  bloodvessels.  The  mucosa  as  a  whole  is  lea 
glossy  and  more  red  than  normal.  If  the  base  of  the  bladder  is  diiefly 
involved  the  mouths  of  the  ureters  are  raised,  puffy  and  indistincth* 
outlined,  and  the  trigonum  as  a  whole  shows  chronic  congestion  and 
edema. 

In  brief,  subacute  cystitis  is  clinically  a  disseminated,  chronic  cystitis. 

Chronic  Cystitis. — General  Features. — Chronic  cystites  are  alike  in 
general  in  all  forms,  to  which  are  added  particular  elements  in  the 
special  types  hereinafter  described.   The  following  are  the  main  points: 

Distribution. — Chronic  cystitis  is  limited  chiefly  to  the  dependent 
anatomical  portions  of  the  bladder,  namely,  the  floor  and  the  trigonum 
on  which  the  inflammatory  debris  lies,  and  the  urethral  outlet  thioujih 
which  it  drains — facts  wliich  invite  and  promote  infection  at  these 
points. 

The  cystoscopic  picture  in  chronic  cystitis  presents  the  bhxxlvessek 
less  distinct  than  usual  because  obscured  by  persistent  thickening  of 
the  mucous  membrane  and  loss  of  gloss  and  translucency.  The  color 
is  reddish  gray  instead  of  yellowish  red  from  the  same  thickening  and 
other  changes.  In  spots  where  the  vessels  show  through  the  red  color 
predominates.  In  the  ui)per  quadrants  of  the  bladder  where  Natures 
cleansing  processes  are  unaffected  by  accumulation  on  the  surface 
there  may  be  nearly  normal  mucous  membrane  here  and  there.  Vk 
ureteral  outlets  share  the  same  disadvantage  as  the  rest  of  the  bladder 
floor  and  are  putty  and  difficult  to  distinguish.  Chronic  cystitis  B 
therefore  a  ])rocess  which  shows  areas  of  recovery',  spots  of  remisswn 
and  patches  of  steady  low-grade  disease,  variously  correlated  ^ith  the 
base  of  the  bladder  distinctly  most  affected.  The  secretion  is  no  longer 
strictly  such  but  an  exudate,  thick  and  clinging,  giving  to  the  surface* 
smeared,  irregular,  broken  appearance.  If  the  chronic  catarrhal  pases 
into  chronic  productive  inflammation  the  small  nmnd-cell  infiltratKMi 
is  often  grouped  in  conglomerate  points,  difficult  to  distinguish  from 
early  carcinoma. 

Special  Forms. — Chronic  cystitis  for  description  is  subdivided  uito 
chronic  cvstitis  of  urethral  obstruction,  chronic  vesical  cen'icitisor 
chronic  trigonitis,  Knorr's  chronic  follicular  and  granular  cystittf. 
Knorr's  chronic  glandular  cystitis,  chronic  membranous  cystitis  or 
diphtheritic  cystitis,  hemorrhagic  cystitis,  chronic  gonococcal  cystitis. 
and  membranous  edema  of  the  trigone  of  Pilcher. 

The  following  are  their  features  in  brief: 

Chronic  Csrstitis  of  Urethral  Obstruction.— Occm rrence.— This  t\T)eof  c}^ 
titis  is  far  more  common  in  males  than  in  females  and  is  due  to  stricture 
of  the  urethra,  prostatism  and  periurethral  neoplasms,  in  the  last  of 
which  the  cases  in  females  are  usually  classed.  The  features  of  stricture 
of  the  urethra  are  i)roperly  treated  in  the  section  devoted  to  urethros^ 
copy  on  page  667,  and  likewis?  those  of  h\'pertrophic  and  other 
lesicms  of  the  prostate  are  more  fully  described  on  pages  943  and  !w- 
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le  cystoscopic  picture  of  chronic  cystitis  of  urethral  obstruction 
uch  the  same  in  all  cases,  being  varied  only  by  elements  due  to  the 
icular  cause — as  given  in  the  following  list.  Urethral  stricture  cases 
prise  also  the  chronic  urethrocystitis  associated  with  the  obstruc- 
.  Extravesical  and  extraurethral  tumor  cases  usually  emphasize 
ilator\'  and  Ij-mphatic  stasis.  Prostatic  cases  show  a  long  and 
ed  line  of  changes  in  the  roof,  sides  and  floor  of  the  vesical  neck, 
1  loss  of  its  marginate  relation  to  the  bladder  cavity;  irregularities 
le  floor  of  the  bladder  due  to  the  enlargement  of  the  gland ;  infiltra- 
of  the  trigonum  due  to  the  chronic  congestion ;  and  finally  deforma- 
and  masking  of  the  ureteral  mouths  and  fokls  through  changes 
leir  annexa.  The  color  is  a  dirty  grayish-white  or  red,  the  blood- 
els  are  hidden  by  the  thickening  in  the  epithelium,  edema  is  usually 
nt  through  the  chronicity  of  the  process,  elasticity  imder  distention 
muscular  action  is  decreased  or  absent,  mucous  crypts  are  imper- 
ible  as  a  rule  and  the  exudate  is  thick  and  mucopurulent.  The  most 
ificant  feature  is  the  condition  of  the  muscularis.  Through  straining 
chronic  inflammation  a  large  number  of  muscular  bands  in  irregular 
ngement  have  been  converted  into  permanent  trabecule  through 
iridual  hypertrophy,  some  being  ver>'  large  and  others  much  smaller, 
spaces  between  these  bands  have  by  reversal  of  process  become 
phied,  weakened  and  even  herniated  so  as  to  comprise  permanent 
lired  diverticula.  These  pouches  show  any  limit  of  diameter,  depth, 
•ibution  and  degree  of  disease  in  their  cavity,  depending  chiefly 
heir  capacity  to  empty  themselves.  Many  of  them  cannot  be 
linated  with  the  lamp  and  explored.  Not  infrequently  they  con- 
calculi  in  the  later  degree  of  the  cystitis.  The  more  severe  lesions 
usually  lowest  down  in  the  bladder  cavity  and  the  variety  is  so 
rse  that  no  brief  description  is  adequate;  in  short,  any  ordinary 
nic  inflammatory-  process  may  be  present  at  one  or  more  points 
tarrhal,  suppurative,  productive  or  necrotic,  and  progressing, 
ionar>'  or  resolving. 

ironic  Trigonitis. — Definition. — (^hronic  trigonitis  or  chronic  vesical 
icitis  is  a  chronic  cystitis  confined  to  the  outlet  of  the  bladder  and 
trigone.  It  is  often  the  terminal  stage  of  acute  diffuse  cystitis  or 
'  be  a  more  or  less  distinct  lesion  primary  in  itself, 
ystoscopic  pictures  of  chronic  cystitis  portray  catarrhal,  suppura- 
and  productive  inflammation  of  the  trigone  and  cervix.  In  the 
irrhal  form  there  are  congestion,  hyperemia,  edema  and  vesicula- 
i  of  the  affected  region,  with  a  mucoid  discharge.  Suppuration 
•eases  the  activity  of  all  these  processes  and  shows  pus  as  well  as 
ms  and  detritus.  Productive  or  infiltrative  lesions  show  thickened 
x>sa,  more  numerous  and  dense  vesicles  and  even  tubercles  resem- 
g  those  of  tuberculosis  in  api>earance,  but  not  in  structure.  The 
f  complaints  of  the  patients  are  polhikiuria  and  dysuria  with 
ria,  especially  terminal. 

emorrhaffic  Cystitis. — Definition, — Cystitis  is  called  hemorrhagic 
ood  appears  beneath  the  mucous  membrane  or  upon  its  surface 
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and  is  evacuated,  freely  mixed  with  the  urine,  or  in  streaks  and  dit^ 
upon  the  plugs  of  mucus  and  pus,  or  in  the  more  or  less  pure  state 
at  the  end  of  micturition.  Almost  all  severe  cystitis  passes  through 
a  hemorrhagic  period  of  var^'^ing  intensity.  Cystoscopic  pictuics 
of  hemorrhagic  cystitis  reveal  submucous  hemorrhage  in  petediK, 
ecchymoses,  patches  and  streaks  as  previously  described.  HemcH^ 
rhagic  cystitis  hardly  deserv^es  individual  classification  but  sometimes 
the  blood  spots  are  a  very  distinct  feature.  There  may  be  one,  few  or 
many,  very  large,  moderate  or  minute  in  size  and  located  almost 
anvwhere  in  .the  bladder.  The  thicker  the  layer  of  blood  and  the 
older  the  process  the  darker  the  color,  so  that  sometimes  it  is  hard  to 
distinguish  almost  black  hemorrhagic  spots  from  old  open  ulcers. 

Membranous  Csrstitis.  —  Definition.  —  Membranous  or  diphtheritic 
cystitis  produces  a  false  membrane,  usually  on  the  floor  of  the  bladder 
about  the  trigonum,  through  the  deposit,  coagulation  and  adhesion  of 
the  products  of  chronic  suppurative  inflammation  to  the  mucosa.  The 
lesion  has  nothing  to  do  wiUi  the  Klebs-Loeffler  bacillus,  is  interesting 
and  unimportant  except  for  the  ability  to  distinguish  it.  Detachment 
of  the  membrane  leaves  a  granular,  oozing  surface  beneath. 

Cystoscopic  pictures  of  membranous  cystitis  display  a  chronic  inflam- 
mation with  one  or  several  patches  of  membrane  present. 

Csrstitis  Follicularis  et  Granularis  (Knorr). — Definiiion  and  Feaium- 
Granular  and  follicular  cystitis  is  a  disseminate,  chronic,  productive 
inflammation  of  the  bladder  resulting  in  numerous  and  more  or  less 
closely  grouped  tubercles  not  unlike  tuberculous  foci.  lndi\TdiMl 
lesions  consist  of  small  round-cell  masses  with  Ijinphand  IxTuphocjIes 
distributed  through  them  and  located  beneath  the  epithelium. 

Cystoscopic  pictures  of  follicular  and  granular  cystitis  reveal  deep 
red  ground  with  the  tubercles  scattered  over  it.  In  a  broad  and  general 
sense  the  lesion  looks  like  trachoma  of  the  eyelids. 

Glandular  Csrstic  Cystitis. —  Definition, — Knorr  terms  this  chronie 
lesion  cystitis  cystica  glandularis  and  Rokitansky  and  Klebs  herpes 
vesicje  urinarige.  It  is  a  cystic  degeneration  of  the  mucous  membrane 
during  chronic  trigonal  cystitis,  so  that  numerous  yellow  to  gray 
colloidal  cysts  are  produced.  In  another  sense  it  is  bullous  edema  of 
chronic  type  occurring  during  a  chronic  cystitis,  and  having  obNious 
cystoscopic  features. 

Acute  and  Chronic  Gonococcal  CjstiXiB.— Definition.— Ihe  diplo- 
coccus  or  gonococcus  (Neisser)  may  infect  the  bladder  with  acute  or 
chronic  inflammation.  It  is  commonly  distinguishable  from  other 
cystitis  ordy  by  bacteriological  investigation,  which  should  be  carrien 
out  in  every  case  as  routine.  The  chronic  lesion  usually  persists  in  the 
zone  first  infected — namely,  the  cervix  and  trigone  which  the  organism 
reaches  rarely  by  continuity,  as  it  does  not  often  pass  the  sphincUffj 
but  commonly  by  contiguity  through  the  medium  of  instruments  tfd 
the  like.  The  acute  disease  is  so  marked  as  to  render  examination 
hazardous.  The  declining  stages  show  a  degree  of  congestion, 
hyperemia,  edema,  erosion  and  ecchymosis  which  characterize  gono- 
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infection  in  the  urethra  and  suggest  what  must  be  the  more 
I  conditions  of  the  stages  of  increment.  'Chronic  gonococcal 
i  shows  all  the  changes  of  other  persisting  cystitis  with  the  added 
X  of  the  gonococcus  in  the  shreds  and  pus — variously  distributed 
f  inflammation,  infiltration,  exfoliation  and  erosion  most  marked 
I  the  outlet  of  the  bladder. 

sreulons  Cystitis.— Deflnitifm. — ^Tuberculous  cystitis  is  a  sub- 
>r  chronic  infection  of  the  bladder  with  the  bacillus  tuberculosis, 
ing  exceptionall,v  as  a  primar>'  lesion  but  almost  universally  as 
olvement  secondary  to  tuberculosis  of  the  kidney.  It  is  most 
)nly  localized  in  one,  occasionally  disseminated  over  several 
and  verj'  rarely  diffused  over  all  areas  of  the  bladder.  In  the 
■m  there  is  always  an  associated  infection — germs  other  than  the 


13. — Tuberculosis  of  (he  lilniWer  mid  urtter.  The  cjBlograni  shows 
idHer.  whoso  degree  prevented  aiicrpsafiil  eyHtosr»[iy  and  ureteral  ralheteriin- 
[ty  per  rent,  argentine  wilulion  wax  pmplnyeil.  which  apparently  the  spasm  of 
der  torred  post  the  ureter  im  the  diseiwed  sidr,  nivinjt  a  l)eautifui  ureterosram. 
but  futile  attempt  was  maile,  in  tiio  hope  thul  a  ]>ycluurelerOBrBm  would  result. 


3  tuberculosis — which  excites  the  generalization  of  the  cystitis 
.'es  the  field  for  the  rapid  extension  of  the  tuberculosis. 
1  Symptoms. — Tuberculous  cystitis  has,  even  in  the  secondary 
not  renal  but  vesical  sj-mptoms  and  of  intractable,  intense, 
isive  degree.  They  are  chiefly  nocturnal  and  diurnal  pollaki- 
Ij-suria,  tenesmus,  stran^uarj^  pyuria  and  hematuria.  Two 
ant  facts  stand  out  in  bold  relief  against  common  experience  in 
g  other  forms  of  cystitis  compared  with  tuberculosis — namely, 
ent  is  of  no  benefit  and  a  primarj-  focus  outside  the  urogenital 
I  almost  impossible  to  find. 

the  purposes  of  clinical  convenience  therefore  it  is  proper  to 
T  such  cases  as  primary'  in  the  urogenital  apparatus,  although 
jdent  ledon  elsewhere  cannot  be  found.    The  vast  number  of 
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autopsy  findings,  however,  showing  headed  tuberculous  fed  in  the  )ii 
and  digestive  tracts,  make  it  likely  that  pathologically  many  of  tJ> 
cases  are  strictly  secondary. 

Urinalysis. — In  tuberculous  ci^stitis  the  urine  is  highly  imporb 
and  distinctive.  The  specific  gravity  is  rather  low,  the  reactioii  k 
the  pus  prominent,  thickish,  tenacious  in  the  later,  rather  fial^'  inl 
eariier  stages,  and  smearing  the  surface  of  the  container  much  as  d( 
sour  milk.  The  absence  of  other  pus-producing  organisms  in  the  mi 
is  a  peculiar  and  almost  pathognomonic  point.  Numerous  red  bio 
cells  and  a  few  drops  of  terminal  hematuria  are  also  notable.  Gk^ 
these  features,  the  Bacillus  tul>ercu!osis  should  always  be  looked  for 
smear,  cidture  and  inoculation  tests  with  a  distinction  between  tl 


bovine  and  human  varieties  when  possible.  The  guinea-pig  f 
awaiting  the  death  of  the  animal  through  tuberculosis,  is  final.  AoM 
rapid  and  equally  reliable  method  is  to  inject  the  fluid  into  the  tMf 
and  after  three  or  four  days,  instead  of  as  man,y  or  more  ^ 
examine  the  lymphatic  glands  of  the  groin  for  tuberculous  inflw 
mation. 

Pathology.^Tuherciilous  cystitis  follows  the  sanae  form  as  e^f) 
where  else  in  the  body  and  shows  a  period  of  early  invasion  with 'j' 
formation  of  tubercles,  then  a  period  of  early  infiltration  with  superfioi 
ulceration  of  the  tubercles  in  the  midst  of  the  chronic  mild  product!^ 
inflammation.  Next  is  the  stage  of  deep  infiltration  and  entenflt* 
followed  at  last  by  extensive  excavating  necrosis.  It  will  be  noted  tl" 
the  degree  of  infiltration  through  the  small  round  cell  production  •" 
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:utting  off  of  the  blood  supply  determines  the  depth  and  extent 
le  ulceration.  In  other  words,  the  process  duplicates  itself  in  form 
liffers  in  degree.  This,  in  brief,  is  the  description  of  the  disease 
xlied  in  the  more  detailed  statements  of  authorities  like  Halle 
Motz. 

stoscopic  Pictures. — Tuberculous  cystitis  resembles  all  other  forms 
ironic  cystitis  with  the  added  features  of  the  tubercles  and  the 
li.  Invasion  of  the  bladder  is  necessarily  very  difficult  and  painful 
)t  in  the  earliest  stages,  as  the  bladder  is  irritable  and  intolerant 
berculosis  to  a  degree  often  disproportional  with  the  lesions  found, 
le  urine  is  clear  or  reasonably  so  it  is'often  well  to  attempt  the 
linarion  with  it  as  the  medium  of  distention.  Inasmuch,  however, 
itients  with  tuberculous  bladders  seek  aid  on  account  of  hematuria 
nam  this  plan  cannot  be  adopted.  Local,  that  is,  vesical  anes- 
C3,  are  also  out  of  the  question  through  the  intolerance;  therefore 


lot  advised:  beneSted  by  frenh 

.216. — Poflterior  urpthral  tuhernilosin.  R«na1  tuhcrnilusia:  occluded  ureter;  nega- 
irine;  diacnoaia  confirmed  bj-  urethroscopy.      (McCarthy.) 

t  cystoscopies  in  this  disease  require  a  general  anesthetic,  or  local 
thesia  by  spinal  or  sacral  administration.  The  operator  must 
iiently  content  himself  with  moderate  distention  and,  in  the  pres- 

of  copious  appearance  of  blood  and  pus,  with  in  and  out  irriga- 

tbrough  ureteral  catheters  as  previously  described,  thus  clearing 

to  field  as  he  proceeds. 

lie  appearance  of  the  mucosa  is  that  of  any  other  chronic  inflamma- 

with  distinct  tendency  toward  severity,  infiltration  and  thickening. 

tubercles  are  an  important  and  prominent  element  in  various 
es  of  development,  so  that  the  older  examples  have  ulcerated  tops 
lay  be  replaced  bj'  ulcers  in  the  midst  of  groups  of  tubercles  of 
er  growth.  The  fact  that  vesicle  lesions  are  secondary  to  renal 
ns  determines  groups  of  tubercles  around  the  ureter  on  the  affected 
The  disease  usually  spreads  slowly  so  that  only  a  small  area  may 
Hind  to  correspond  with  very  severe  suffering.  Forerunners  of  well- 
doped  miliary  tubercles  are  little  nodes  and  cysts  filled  with  gelati- 
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nous  and  gnimous  matter  and  sometimes  surmounted  with  granuh- 
tions  or  superficial  ulcers. 

Typical  miliary  tubercles  in  the  bladder  appear  toward  the  end  of  Ae 
early  invasion  as  small,  roundish,  pearlike  elevations,  scattered  more  or 
less  lawlessly  over  the  base,  or  slow  increase  in  size  and  prominence  ani 
in  various  stages  of  development.  The  older  tubercles  are  less  white 
than  the  younger,  which  on  oblique  illumination  are  transluceDt  witk 
a  yellowish  center.  Increased  infiltration  loses  this  appearance  and 
induces  opacity  which  precedes  ulceration  or  accompanies  it.  Tie 
tubercles  are  set  in  annexa  of  pale  rather  than  hyperemic  tissue  due 
to  the  infiltration  of  small  round  cells  and  tubercle  tissue.  Tubeides 
massed  close  together  may  merge  into  single  larger  deposits  of  tubo^ 
culosis  which  with  the  increasing  infiltration  break  down  into  ulcers 
of  considerable  size.  A  characteristic  of  the  disease  is  that  all  possible 
stages  and  appearances  are  detectable  with  care,  such  as:  tubercles  of 
small,  medium  or  large  size  with  all  tones  of  color  from  pearly  white 
to  purulent  yellow,  with  all  degrees  from  translucency  to  opacity,  with 
various  superficial  or  deep  ulcerations  and  with  signs  of  steady  progress 
or  healing. 

Compound  tubercles  or  nodes  in  the  bladder  go  with  excess  of  inflaiD- 
mation  around  their  sites  and  with  coalescence  into  a  common  area  or 
zone  6l  tuberculous  infection  within  whose  boundaries  any  or  all  of  the 
foregoing  features  are  present. 

Necrotic  or  ulcerative  tuberculous  inflammation  of  the  bladder  adds 
to  all  the  foregoing  features  prominent,  productive  and  infiltrative 
changes  with  secondary  necrosis  and  ulcerations  which  may  be  supe^ 
ficial  or  deep.  The  older  the  process  the  more  pronounced  the  thicken- 
ing and  the  excavation.  Such  are  seen  where  the  infection  is  commonly 
oldest,  namely,  around  the  ipouths  of  the  ureters  and  the  folds  over  and 
between  them.  The  characteristic  tuberculous  ulcer  is  as  follows:  The 
infiltration  produces  elevation  of  the  ulcer  as  a  whole  even  after  the 
tubercle  from  which  it  originated  may  have  been  completely  destioj'ed. 
The  outline  is  utterly  lawless  and  irregular,  the  edges  raised,  unde^ 
mined  and  thickened  and  the  base  mouse-eaten,  irregular,  indolent 
and  necrotic.  As  the  urine  is  acid  there  is  very  rarely  any  phosphatic 
or  other  cr>'stalline  deposit  upon  the  ulcer.  Some  ulcers  are  healed 
leaving  dense  scars,  others  in  the  process  of  healing  and  still  others 
continuing  their  destruction — in  severe  degrees  of  tuberculosis  of  the 
bladder. 

Differential  Diagnosis. — ^Just  as  the  cystoscopic  features  vary  so  the 
early  prominent  symptoms  of  vesical  tuberculosis  differ,  and  from  the 
pathological  changes  one  can  very  easily  see  why  some  cases  at  b^ 
show  an  early,  mild,  subacute  course  with  little  urinary  change,  others 
with  extension  and  development  are  more  severe  with  pyuria  as « 
prominent  feature,  and  still  others  with  precocious  ulceration  sbo^ 
hemorrhage  as  the  prevailing  sign. 

The  predominant  feature  of  tuberculosis  of  the  bladder  is  intracta- 
bility to  all  ordinary  treatment  and  should  therefore  always  coinf 
into  mind  when  such  treatment  fails  in  any  case. 
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opathic,  subacute  cystitis  diu'ing  or  before  midlife,  imexplained 
story  or  examination  for  primary  focus,  and  imrelieved  by  treat- 
suggests  four  lesions:  calculus,  solitary"  vesical  ulcer,  new  growth 
iiberculosLs.  The  cystoscope  will  distinguish  each  from  the  other 
with  ease,  as  a  rule,  combined  with  its  adjuvants  radiography, 
lysis,  bacteriologic  smear,  culture  and  inoculation.  Tuberculin 
ment  may  benefit  or  reaction  to  it  may  aid  in  the  diagnosis. 
Pirquet's  test  is  not  final  but  may  be  helpful  and  suggestive, 
iopathic,  severe  cystitis  at  any  period  of  life  without  definite 
lation  in  history  or  examination,  and  without  benefit  from  good 
igement,  and  with  pyuria,  having  the  distinctive  qualities  of  the 
J  of  tuberculosis  previously  described,  emphatically  implies  infec- 
with  the  bacillus.  The  cystoscope  will  aid  in  showing  numerous 
diverse  lesions.  Idiopathic  hematuria  in  the  midst  of  moderate 
vere  cystitis  frequently  suggests  thorough  investigation  for  tuber- 
lis  of  the  lU'inarj'  tract,  especially  kidneys  and  bladder.  Most 
nonly  the  hemorrhage  is  found  to  proceed  from  the  kidney,  occa- 
lUy  from  the  bladder,  through  erosion  of  a  necrotic  tubercle  into  a 
Ivessel  of  some  size.  The  cystoscope  will,  with  or  without  in  and 
rrigation,  permit  one  to  recognize  the  presence  of  neoplasm,  oozing 
the  ureter  or  bleeding  from  a  tubercle  as  the  source  of  the  blood, 
le  operative  cystoscope  is  of  signal  service  in  these  differential 
loses  in  that  with  the  biting  forceps  a  whole  tubercle  or  other  small 
Q  may  be  removed  and  histologically  studied.  Such  a  procedure 
lifies  the  diagnosis  enormously  and  with  proper  judgment  and 
jrvatism  is  the  method  of  first  choice. 

Mtment. — ^The  measures  in  tuberculous  cystitis  vary  in  the  mild, 
•e  and  intense  cases.  A  diagnosis  once  established  suggests  tuber- 
ds  of  the  kidney  of  either  or  both  sides.  Some  mild  cases  may  be 
fited  by  tuberculous  bacterins,  especially  the  bacillus  emulsion 
derly,  regular  and  ascending  dosage  everj'  three  days,  after  the 
lod  of  Trudeau. 

Ivanced  cases  are  more  serious,  and  with  both  kidneys  involved, 
less.  With  one  kidney  involved  a  nephrectomy  may  be  done  with 
:  caution  not  to  infect  the  wound  with  tuberculosis  and  not  to 
f  much  of  the  ureter  behind.  The  removal  of  the  main  foci  above 
lits  the  bladder  to  heal  spontaneously  as  a  rule, 
litarv  tuberculous  vesical  foci  indicate  destruction  of  the  tubercles 
the  ulcers,  which  may  be  carried  out  with  the  operating  cysto- 
j  and  the  Oudin  or  d' Arson val  current,  various  chemical  caustics, 
;ur  forceps,  with  cauterization  of  the  base  left  behind.  Generalized 
tis  is  benefited  with  emulsion  of  iodoform  in  glycerin. 
tensive  destructive  disease  of  the  bladder  may  be  benefited  by 
ion  when  the  zone  is  favorably  placed  for  it.  But  such  an  operation 
ught  with  the  danger  of  infecting  the  wound  and  even  the  system 
•ge.  Suprapubic  drainage  to  rest  the  bladder  from  spasm  is  often 
:  and  only  resort  and  soon  leads  to  extension  of  the  disease  along 
lath  of  drainage.  Morphinism  for  the  relief  of  pain  is  the  last 
for  these  unfortunate  victims. 
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In  combination  with  the  foregoing  management  with  bacterins  and 
various  surgical  procedures,  all  the  modem  details  of  dietetic  and 
hygienic  treatments  should  be  added.  When  possible,  climatic  change 
should  be  secured,  which  is  at  least  always  feasible  to  the  degree  of 
plenty  of  fresh  air  in  the  living  and  sleeping  quarters.  In  other  words, 
as  in  tuberculosis  elsewhere  in  the  bodv,  the  disease  should  be  attacked 
not  onjy  by  local  attention  but  also  by  building  up  the  resistance  of 
the  patient*s  system  in  every  practicable  way. 

Cystitis  Senilis  Feminarum. — ^Under  this  heading  Charlton^  reports 
about  50  observations  during  fifteen  years  of  practice.    The  causes 
seem  to  be  advanced  life,  frequent  childbearing,  lowered  vitality  and 
exposure.    It  has  no  relation  with  sexual  life  or  urinarj^  obstruction  as 
in  prostatics.    Its  onset  is  gradual,  long  after  menopause,  usually  in 
multiparse  and  is  characterized  by  ardor,  frequency  and  tenesmus. 
Only  1  case  was  in  an  unmarried  woman.   The  course  is  chronic  through 
the  rest  of  life,  varying  in  distress  and  comfort.     Exacerbatifms  for 
weeks,  severe,  disturbing  and  depreciating  may  be  followed  by  months 
of  comparative  relief.    The  termination  is  without  recovery  as  the 
disease  is  atrophy.    (?harJton  has  had  no  autopsies.     He  noted  the 
urine  as  clouded  with  mucus  and  pus  but  rarely  bloody  and  never  thick 
or  ropy  with  strings  of  pus  and  mucus.    No  specific  bacterial  infec- 
tion has  been  determined,  but  the  Staphylococcus  pyogenes  is  common 
with  the  Bacillus  coli  and  its  allies.    An  undetermined  chain  bacillus 
is  foimd.    The  smegma  bacillus  is  always  a  contamination,  if  present. 
The  Bacillus  of  tuberculosis  was  never  found.     Wassennann's  bhxxl 
test  has  been  negative  in  cases  seen  since  the  introduction  of  thb  test. 
Cystoscopy  reveals  a  bullous  edema  sharply  outlined  in  healthy  mucosa 
similar  to  herpes  zoster  in  the  skin.     Later  pigmentation  (Kx^urs. 
Vaginoscopy  and  proctoscopy  both  reveal  allied  lesions  in  their  respec- 
tive canals.    Senile  vaginitis  is  familiar  and  is  usually  regsirded  as 
atrophy  in  the  submucous  tissue  followed  by  further  atrophy  in  the 
epithelium  and  then  by  erosions  and  ulcers.    The  advent  of  bacteria 
augments  these  briefly  outlined  conditions.   The  picture  of  the  bladder 
in  these  duplicates  that  in  the  atrophic  vagina  after  such  secondan* 
infection.  The  rectum,  according  to  Charlton,  variously  shows  multiple 
punctate  erosions  and  large  distinct  punched  out  areas.    It  shows  deeper 
injection  than  the  bladder  and  larger  areas  of  degeneration,  jierhaps 
from  fecal  irritation  and  traumatism,    l^rethroscopy  was  done  in  t^*o 
cases  and  showed  analogous  conditions  in  the  urethra,     (^harlton 
regards  the  disease  as  homologous  and  analogous  with  senile  bronchitk. 
conjunctivitis  and  nasopharjTigitis,  but  it  does  not  occur  in  the  male 
in  his  studies.    The  only  treatment  is  hygiene,  support,  arg\*n>l  instil- 
lations, alkaline  douches  for  the  vagina  and  rectum  and  five  to  ten 
drops  of  pure  guaiacol  three  times  a  day  internally  or  similar  miU 
measures.    Nothing  surgical  may  be  attempted. 

1  Tr.  Am.  Urol.  Assn..  1916,  x,  4a 
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The  cystoscopic  picture  of  traumatic  vcMcal  ulcer  is  that  of  smilii 
lesion  in  any  other  mucous  membrane,  namely,  a  firm  to  thidi^ 
irregular,  shallow  sore  with  slightly  elevated  but  punched  rather^ 
undomined  edges  and  a  granulating  base,  quite  smooth  and  of  pile 
yellowish-red  color.  A  halo  of  active  hyperemia  is  next  to  tlie  ulw 
and  prominent  bloodvessels  are  everywhere  abundant. 

Trplioid  Uleerati(m.^Typhoid  ulceration  is  rare,  always  occun  fitk 
a  present  or  recent  history  of  enteric  fever,  complicated  with  pn)- 
nounced  cystitis.  The  appearance  of  the  lesion  is  like  that  of  ^fpUd 
ulcer  in  the  intestine.  Diagnosis  is  made  by  the  history,  the  pnwiee 
of  the  Bacillus  typhosus  in  the  urine  and  the  character  of  the  WiU 
reaction  in  the  blood. 

Solitary  Tesieal  Ulcer  of  Fenwick.— This  ulcer  is  clinically  a  chnni^ 
indolent,  focal  necrosis  closely  resembling  a  tuberculous  ulcer  audit 
times  impossible  to  distinguish  from  it  excepting  through  the  foUowing 


differential  points:  the  detection  of  the  Bacillus  tuberculosis  or  tubod< 
tissue.    The  urine  will  sooner  or  later  contain  the  organism  for  tuce 
phological  inspection,  and  the  inoculation  of  guinea-pigs  either  into 
the  peritoneal  cavity  for  death  in  six  to  eight  weeks  or  into  the  thigh    I 
for  tuberculous  lymphadenopathy  in  one  to  two  weeks  will  demon- 
strate the  identity  of  the  organism  found.    By  a  still  more  modem 
method  a  small  deep  piece  from  the  margin  of  the  ulcer  may  through 
the  operation  cystoscope  be  removed,  sectioned  and  shown  to  contui 
tubercle  tissue  if  not  the  organisms  themselves.    These  solitary  ukcis 
are  also  distinguished  from  tuberculous  necrosis  and  from  cancentu 
ulceration  by  their  somewhat  greater  and  more  rapid  tendency  to  bed 
with  resultant  cicatrization,  contracture,  deformation  and  irritalMlit; 
of  the  bladder,  chiefly  through  the  chronic  cystitis  whidi  may  nenr 
get  well.    Fenwick  compares  solitary  ulcer  of  the  gastric  and  vescil 

■  Die  Cystoskopie  uiid  t'rethroa^^opie  beim  Weibe,  L908,  p.  214. 


ULCERATION  AND  NEOPLASM  OF  THE  BLADDER  TJb 

e  along  the  following  general  lines:  Each  is  near  an  orifice  of 
pective  viscus.  The  bladder  le^on  is  near  a  ureter  and  the 
ii  lesion  close  to  the  pylorus.  Each  ulcer  occurs,  as  a  rule,  sln^y 
in  the  mucosa  itself  or  in  a  lymphatic  node.  Each  ulcer  has  a 
t  tendency  by  extension  to  erode  into  bloodvessels  and  cause 
ig  as  a  prominent  recurrent  or  persistent  symptom.  Both 
and  vesical  ulcers  if  healed  leave  deep  infiltrating  scars  which 
larden,  contract  and  deform  their  immediate  annexa,  which 
es  especially  important  if  stenosis  of  the  pylorus  or  ureter  ensues, 
hese  classes  of  ulcer  commonly  appear  in  midlife  or  earlier  and 
0  be  without  well  proved,  definite  cause.  The  bladders  of  men 
e  stomachs  of  women  suffer  most  frequently.  The  normal  con- 
>f  both  viscera  are  changed,  that  of  the  stomach  being  hyperacid 
at  of  the  Madder  alkaline. 


cystoscopic  picture  of  solitary  ulcer  of  the  bladder  shows  a 
From  2  to  3  cm.  across,  not  very  deep  or  even  shallow,  irregular, 
infiltrated  but  not  undermined  edges  and  an  eroded,  slough- 
d  base.  Cystitis  is  always  present,  the  urine  is  usually  alkaline 
deposit  of  phosphates  may  be  present  on  the  sore, 
symptoms  of  vesical  ulcer  are  dysuria,  pollakiuria  and  hema- 
.saociated  with  pyuria  and  phosphaturia. 

eties  of  cancerous  ulcer  may  be  recognized  as  four:  (1)  cancerous 
>r  necrosis;  (2)  superficial  cancerous  ulcer;  (3)  indurated  can- 
node;  and  (4)  fimbriated  or  fungoid  cancer. 
«nnu  Ulcer  or  Necrosls.^ — Cancerous  ulcer  and  necrosis  give  the 
ng  ^mptoms  by  stages:  During  the  period  of  invasion  and 
ite  involvement  irritability  and  pollakiuria  predominate.  As 
s  the  neoplasm  has  reached  the  stage  of  necrosis  suppuration 
fectJon  intervene.  Pain  which  previously  was  indefinite  is  at 
oment  positive,  lancinating  and  suprapubic  or  referred  to  the 
&I  meatus.  Hematuria  sooner  or  later  appears  with  extension 
ulcer  into  the  level  of  the  larger  bloodvessels  and  the  necrosis 
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produces  shreds  of  sloughing  material.  A  peculiar  odor  of  rotten  moit 
shown  by  the  urine  is  proof  positive  of  cancer.  Instead  of  active  hona- 
turia  the  slugs  of  mucus  and  fragments  of  tissue  cast  off  may  be  spotted 
or  streaked  with  clots.  As  soon  as  the  new  growth  possesses  size  and 
weight  it  acts  as  a  foreign  body  and  produces  sudden  pain  and  tenesmus 
at  the  end  of  urination  as  do  likewise  the  plugs  of  mucus  and  tissue 
cast  off. 

Superficial  cancerous  ulceration  is  pathologically  an  epitheliwni 
affecting  principally  the  base  and  the  trigonum,  growing  at  first  slovl)', 
later  more  rapidly,  beginning  and  extending  superficially  in  its  earij' 
history  with  infiltration  and  deep  fixation  later.  The  edges  are  thick, 
raised  and  everted  in  a  higher  degree  at  some  p)oints  than  others.  like 
epithelioma  of  the  lip,  for  example,  its  onset  is  either  as  a  white,  dense 
spot  in  the  mucosa  with  bloodvessels  distinctly  running  into  it,  or  as  i 
nodular  deposit.  In  a  short  time,  as  a  rule,  both  break  down  in  the 
center  as  open  ulcers. 

Indurated,  cancerous  nodule  affects  the  base  and  trigonum  fts  does 
epithelioma  but  differs  from  it  in  being  a  rounded,  raised  tumor  or 
tubercle  of  unmistakably  rapid  growth,  of  deep  involvement  of  the 
annexa  and  underlying  parts  and  of  rather  early  fixation.  When  its 
ulcerative  stage  appears  the  focal  neerosis  is  deep,  thick,  infiltrated, 
tubercular  and  nodular,  having  uneven,  prominent,  everted,  thid  and 
hard  edges.  I>ater  a  mucopurulent  or  hemorrhagic  sloughing  appears 
with  shreds,  strings  and  masses  cast  off  and  also  a  very  foul  odor  of 
decaying  flesh  to  the  urine.  Intense  cystitis,  which  casts  off  coagulaof 
blood,  pus,  mucus  and  necrosed  shreds,  always  supervenes. 

The  s>Tnptoms  of  nodular,  cancerous  ulceration  are  in  the  eariy 
stages  pain  and  irritability  of  the  bladder  without  cystitis,  while 
during  the  stage  of  necrosis  the  pain  is  increased  and  fixed  and  there 
are  present  pollakiuria,  dysuria,  pyuria,  tenesmus  with  terminal 
hematuria,  sloughs  acting  as  foreign  bodies  and  in  short  everj'  possible 
condition  of  profound  and  severe  chronic  cystitis. 

Nodular  cancerous  ulcer  may  pass  rapidly  into  the  fungoid  tj'pe. 

Fungoid  cancerous  ulceration  repeats  all  the  foregoing  features  with 
the  addition  that  the  edges  and  sometimes  the  body  of  the  growth 
erupt  into  excrescences  of  the  general  fungoid  appearance  not  unlike 
papillomata  grouped  around  an  open  sore,  or  the  growth  noay  I* 
papillary  at  the  outset  and  later  necrose  at  one  or  many  points. 

Neoplasms  of  fhe  Bladder.— Variations  in  Symptoms. — ^Variations  in 
symptoms  range  between  "  silent'*  growths  which  for  a  long  period  rf 
their  early  history  produce  a  few  insignificant  sjTnptoms,  and  "  rampant 
growths  which  early,  late  and  throughout  their  course  show  se\'eral<' 
many  usually  severe  symptoms.  Thus  it  is  that  routine  cystoscopy 
carried  out  for  the  sake  of  putting  the  touch  of  finish  on  urogenitw 
diagnosis  often  discovers  new  growths  of  the  bladder  which  had  pf*" 
viously  never  manifested  their  presence  by  either  subjective  or  objective 
s^Tnptoms. 
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Siagnosis. — The  diagnosis  may  be  reached  on  the  old  general  prin- 
ciples h\-  which  objective  vesical  symptoms  were  formerly  judged,  not 
nf  rpqiientlj',  however,  with  misleading  or  positively  erroneous  results. 
In  tiises  of  doubt  exploratory  cystotomy  was  the  last  resort,  but  not 
uno>mmonly  failed  to  distinguish  vesical  from  renal  hematuresis.  This 
operation  is  today  almost  obsolete. 

Cysbmcopy. — Cystoscopy  in  neoplasms  is  the  new  and  in  many 
respects  the  final  advance  in  objective  liiagnnsis,  as  it  brings  the  obser- 
vation of  the  investigator  directly  to  the  lesions  and  requires  nnlj'  the 
proper  experience  and  interpretation  to  become  absolute.  It  is  not 
without  many  difficulties,  chiefly  due  to  infection,  hypertrophy,  irri- 
tability and  intolerance  of  the  bladder,  bleeding  and  meclianical  ob- 
struction by  growth.  Remo\'a!  of  these  obstacles  is  commonly  brought 
about  by  deliberation,  patience,  styptics  and  anesthetics,  locally  to  the 
urethra  and  bladder  or  to  the  entire  urogenital  nerve  supply  tlirough 
spiniil  and  sacral  administration. 

The  cystoscopie  diagnosis  of  new  growth  is  scarcely  complete  luiless 
the  number,  site,  size,  attachment,  infiltration,  appearance  and  general 
condition  of  each  neoplasm  is  recognized  and  recorded.  The  best 
method  of  record  is  that  of  plotting  the  offending  growth  op  growths 
on  an  outline  anatomical  chart. 

Kxamination  and  record  of  the  neoplasms  as  t^implete  as  this  will 
"itlinarily  indicate  also  the  course  of  treatment  such  as  intravesical 
'^uterization  with  the  Oudbi  and  d'Arsonvai  currents  or  intra- 
^bflominal  removal  extra  peritonea  I  ly  or  intraperitoneally  by  partial 
"'■  Complete  resection  of  the  bladder. 

■^reparation  for  cystoscopy  implies  systemic  and  local  measures, 
'he  systemic  means  are  catharsis,  bodily  and  nervous  repose  in  bed 
(op  twenty-four  hours,  vesical  repose  by  light  diet  and  cleansing  with 
^''Uiary  antiseptics.  All  these  are  not  always  possible  but  should  be 
o"nie  in  mind  and  applied  when  circumstances  permit. 

Local  preparation  includes  irrigation  of  the  bladder  with  bland, 

■^tJier  hot,  fluids,  which  are  solvent  of  pus  and  blotxl  at  first  and  later 

?•  wily  styptic  and  finally  anesthetic.    For  this  purpose  no  anesthetic 

**  better  than  2  i»er  cent,  alypin  retained  fifteen  minutes.    Water  is 

Essentially  the  best  meiliimi  but  if  tlie  bleeding  is  so  rapid  as  to  cloud 

'*  'tnmediately  air  and  oxygen  may  be  substituted.    A  very  valuable 

Preliminary  is  to  insert  the  instrument  into  the  distended  viscus  whose 

?^Parated  walls  usually  carry  the  neoplasm  away  from  contact  with  the 

"^strument  which  avoids  bleeding.    Obstacles  to  cystoscopy  coni])rise 

I  "lose  proceeding  from  the  bladder  as  a  vjscus  and  those  from  the  new 

|.P^>wth  as  a  foreign  body.    The  bladder  as  a  viscus  is  sooner  or  later 

L  ^^ected,  irritable,  incontinent  and  hjpertrophied  all  m  various  degrees. 

f  j'-beae  sjTnptoms  render  it  most  difficult  if  not  impossible  to  carry  out 

f  **^'gation,  distention  and.  of  course,  instnmnentation.     The  cystitis 

I  may  produce  a  real  incontinence  from  the  presence  of  pus  and  detritus 

**"  the  bladder  floor  and  from  changes  in  the  urine  by  which  precipi- 

**tion  is  determined. 
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The  tumor  mass  acts  as  a  foreign  body  and  induces  many  of  the  fore- 
going obstacles  from  the  bladder  and  may  itself  become  a  barrier  into 
which  the  lamp  may  be  buried  during  the  introduction  or  it  may 
actually  obstruct  the  introduction  of  the  cystoscope.  Usually  sudi 
tumors  of  the  bladder  may  be  recognized  by  bimanual  examination  in 
both  sexes. 

Varieties. — ^Vesical  neoplasms  include  (1)  among  the  benign  forms 
fibrous  papilloma,  villous  papilloma,  myoma  and  fibroma  and  (2) 
among  the  malign  forms  carcinoma  of  papillar}%  fibrous,  infiltrating 
and  colloid  types  and  sarcoma  of  infiltrating  and  noninfiltrating  types 
and  (3)  among  transitional  forms  adenoma  and  m^icoma. 

Benign  Fibrous  Papillomata  are  as  a  rule  solitary,  situate  in  any  part 
of  the  bladder,  from  pea-size  to  egg-size  (0.5  to  6  cm.  in  diameter), 
nodular  in  surface,  irregularly  spherical  in  form,  pedunculated  in  attach- 
ment, fibroid  in  constitution,  benign  in  course  and  usually  "silent*'  in 
symptoms  so  that  they  are  incidentally  discovered  during  cj'stoscopy 
for  other  purposes.  Their  mobility  on  their  long  pedicles  permits  them 
to  wave  about  in  the  contents  of  the  bladder  so  as  to  accommodate 
themselves  to  its  muscular  action,  ordinarily  without  symptoms.  They 
thus  strongly  resemble  uterine  fibroids.  Their  vascularity  is  not  ver\' 
great  and  their  significance  as  a  rule  is  luiimportant. 

Benign  Villous  Papillomata  are  like  the  benign  fibrous  form,  solitan' 
in  occurrence,  situated  usually  around  the  ureter,  of  highly  variable  size 
with  tendency  to  growth  of  fimbriated  instead  of  nodular  surface  and 
irregular  instead  of  spherical  form,  sessile  rather  than  pedunculated, 
complex  rather  than  simply  fibroid  in  constitution,  highly  vascular 
and  usually  hemorrhagic  with  distinct  tendencies  toward  malignancy, 
multiplication  and  dissemination  over  the  trigone,  ureteric  folds  and 
posterior  fundus ;  in  other  words,  the  floor  as  a  whole.    Usually  they  are 
discrete  but  may  be  massed  and  packed  together  into  a  cauliflowerJike 
mass.    If  pedunculated  the  mass  as  a  whole,  like  its  villi,  moves  about  in 
the  fluid  medium,  but  if  sessile  only  the  fimbriae  wave  in  and  out  the 
field.    These  villi  make  the  mass  look  like  a  tuft  of  seaweed,  may  be 
long  or  short,  few  or  many,  delicate  or  coarse,  vascular  or  pale  and  hence 
reddish-yellow  or  whitish  in  color.   These  papillomata  are  not  **  silent" 
but  soon  cause  symptoms,  especially  hemorrhage,  and  should  always  be 
considered  in  the  face  of  this  symptom. 

Myoma  and  Fibroma  are  not  common  and  not  usually  important. 
They  are  sessile  in  attachment,  infiltrating  in  extension  and  as  else^ 
where  in  the  body  involve  respectively  chiefly  the  muscular  and  fibrous 
tissue  of  the  viscus.  Commonly  only  the  microscope  will  distinguish 
the  diagnosis. 

One  of  the  earliest  possible  clinical  developments  of  papilloma  is 
sho^vn  by  the  case  of  0*Crowley^  with  the  following  historj".  The 
young  man  applied  for  examination  as  to  venereal  disease.  General 
examination  was  negative  but  cystoscopy  revealed  the  papilloma  shown 

*  Personal  conmiuiiication  to  the  author,  May  4,  1917. 
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gs.  220  and  221.    He  had  never  had  symptoms.    The  growth  was 
ved  with  a  little  sparking. 

pilUry  Carcinoma  is  solitar>',  situated  at  almost  any  point,  sessile 
;r  than  pedunculated,  of  rapidly  increasing  size,  at  ^rst  nodular. 


.   21fl.— Btteraive  villous  tumor  Fio.  220,— Papilloma  ii 

de  SI  a  whole  in  one  cj-atoscopio  stage  of  development.    Case  of   Dr. 

lUt  well  displayed  by  inspection  of  O'Crowley,      (McCarthy,') 

It  and  leTt  halves.  (Marion.  Heiti- 

,  Germain.') 

necrotic  of  surface,  of  highly  lawless  outline,  always  active  in 
r-mptoms  which  embody  hemorrhagic  and  necrotic  cystitis.    The 


21. — Same  as  Fin.  220.    Lens  of  cj-sl<jscopc  being  in  dose  appopltion  and  showing 


forms  require  pathological  diagnosis  for  exact  decision.  Infil- 
■n  of  its  annexa  is  always  a  prominent  and  diagnostic  feature 
aay  constitute  a  distinct  variety. 

'  Loo.  cit.  '  Tr.  Am.  litol.  Assn.,  IBIS,  p.  M. 
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InflltratiiiK  Carcinoma  compri^eK  the  three  tyi>es:  epitheliom 
hyperplasia  through  degeneration  of  a  simple  ulcer,  infiltrating  h 
plasia  by  direct  eontiguity  from  uterine,  prostatic  and  rectal  carat 
and  exuberating  hyperplasia  as  in  the  villous  and  papillaris-  carcii> 
These  three  formi!  all  have  in  common  ulceration,  proliferation  inin 
here  and  there,  usually  nodular,  sometimes  uniform  infiltration,  ii 
tioH,  vascularity  and  edema. 


Fiti.  'J22.— Miiltitdo  npoplaama  of  the  lilHrlder.  Canivr  of  the  blxMn  in  UtfK  P 
lary  outKmwthx  ATU.  C.  Bpparttpd  by  nuniiul  niiicosa,  phuic&lly  apeakiw.  Tbt  "^ 
nodul?  was  nsnr  1b«  neek  of  Ihe  Hadder  in  the  relropubir  quadtant  on  tbi  np^ 
Bad  the  hiKlimt  iii  the  aub|icritoiicHl  iiuuilrant.  The  three  wore  ohiiquel)-  ji"*^ 
■trave  dowiiwurd  nnd  fiirwanl.  Tlie  urvtcr  wiui  not  ini-olved.  Tho  rauniW  • 
part  ('4)  of  the  liiwcr  tiodule  wiut  iibi-iciUHly  infillrated  and  on  section  Bhowedlbti 
of  the  icrowth  1o  )>c  rani-en>iiE.  an  tevenled  in  the  phniomicmicniph.  It  tiii  >> 
begun  ti)  pcnctriilr  the  niuarular  rout  nf  the  blailder.  The  middle  wmrth  (Bl " 
found  lo  Ir  runreniiLs  and  the  n|>|>er  itrowlh  <0  wax  shown  to  persat  u  *  pV 
denuded  of  tin  eiiilheliuni  by  the  hixh-fretiucticy  current  of  its  applicAlion*.    V^ 

Cancer  t>f  the  pmstate,  utenis  and  rectum  frequently  by  direct* 
sion  into  its  annexa  involves  the  bladder  with  an  infiltrating  h 
plasia  showing  little  or  no  ttjndencj'  to  ulceration,  necrosis,  vascul 
and  etlema.  Thus  while  the  blatlder  is  materially  bound  don 
involve<l,  its  general  appearance  except  in  form  is  not  much  ch» 
Or  the  mass  of  such  a  cancer  presenting  toward  the  bladderroi 
^odular  and  show  all  the  usual  signs  of  the  disease.    Inasmuch  u 
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oms  of  cancer  are  at  their  acme  at  the  original  site  rather  than  in 
iltrating  extensions,  the  foregoing  are  the  expected  facts  in  these 
istances  of  vesical  cancer. 

ras  and  Colloid  Carcinoma  are  dutinguishable  from  other  forms 
ith  the  microscope  and  are  so  rare  as  to  be  clinically  unimportant, 
oma  may  be  of  the  infiltrating  and  noninfiltrating  type  with 
1  rather  than  broken  surfaces  and  of  rather  round  and  regular 
Malignant  tumors  in  early  life  are  apt  to  be  sarcomata  while 
of  later  years,  carcinomata,  although  sarcoma  appears  not 
monly  as  late  as  the  fiftieth  j^ear  of  life.    Sarcomata  always  give 


ly.  U.,  urethra;  P..  prostate;  V'..S.,  vMical  sphincter;  V.C  VMJcal 
Ur..  ureter,  grwitJy  hypertrophicd;  A'.C.  siirfuce  of  canner  nccrosina;  B.C.,  base 
it:  VJ>.,  van  (Irfereiw.  It  will  be  seen  hnw  eKtensivc  and  infiltrating  the  iobsb 
growth  ia.    Thpre  waa  no  rav'ly  left  in  which  cystoHcopy  cuutd  posaibly  be 


isitional  Neoplasms  are  adenomata,  myxomata,  myomata  and 
ata.  They  are  not  particularly  important  and  have  the  same 
:ions  as  the  malignant  forms  so  far  as  treatment  is  concerned, 
miosis  of  Neoplasm  by  CTstoscopy  in  general  must  determine  at 
36  following  facts:  the  presence  or  absence,  the  site  or  sites  with 
liar  reference  to  the  ureteric  mouths,  the  number,  the  tendencies 
pedal  respect  for  benignancy,  malignancy,   hemorrhage,  infil- 
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tration,  ulceration  and  necrosis  and  finally  the  relation  of  the  neoplasm 
to  its  annexa  and  the  ureters. 

The  presence  or  absence  of  a  neoplasm  of  the  bladder,  the  site  or 
sites  and  the  number  of  the  growths  are  usually  readily  settled  by  a 
cystoscopy  which  reviews  the  bladder  as  a  whole  in  the  orderly  manner 
set  down  in  the  paragraphs  on  regular  plan  of  examination  of  the 
bladder  on  page  742. 

Diagnosis  of  the  tendencies  of  a  tumor  as  to  benignancy,  malignancy, 
hemorrhage,  infiltration,  ulceration  and  necrosis  is  through  cystoscopj' 
often  a  difficult  matter.  A  good  rule  is  that  when  hemorrhage  b 
present  one  should  look  upon  the  tumor  with  every  possible  means, 
such  asdirect  vision,  lateral  vision,  anterograde  and  posterogradecystD- 
scopes  and  also  the  cystourethroscope  when  the  growth  is  near  the  neck 
of  the  bladder. 

The  relation  of  the  tumor  to  its  annexa  and  the  ureters  is  also  of  great 
moment  inasmuch  as  the  region  of  the  ureters  is  one  of  the  commonest 
sites  of  neoplasms  and  the  effect  of  the  neoplasm  itself  first  on  the 
ureter  and  second  on  the  kidney  is  frequently  an  early  sign  of  malig* 
nancy  through  congestion,  compression,  distortion,  ulceration  and 
infection  which  travels  rapidly  to  the  kidney. 

A  fragment  of  the  tumor  may  be  sheared  off  with  the  cold  wire  snaie 
or  cauterized  away  with  the  high-frequency  current  or  cut  out  with  the 
Buerger  cystoscopic  rongeur  and  sent  to  a  pathologist.  The  foDowing 
points  of  distinction  in  such  an  examination  are  important.  The  simple 
fibrous  papillomata  are  very  superficial  and  do  not  infiltrate  at  the 
immediate  base  or  annexa.  As  soon,  however,  as  malignancy  appeal, 
the  infiltration  begins  as  small  nests  in  the  deeper  layers  of  the  epith^ 
lium,  or  penetrating  beyond  the  epithelium  into  the  muscularis,or 
entering  the  bloodvessels,  or  underlying  the  thickening  and  edema 
around  the  base  of  the  tumor  or  associated  with  more  or  less  superficial 
necrosis. 

Subjective  history  and  symptoms  in  the  diagnosis  of  vesical  neo- 
plasm are  hardly  ever  typical  or  pathognomonic,  so  much  so  that  the 
rules  laid  down  in  older  text-books  have  been  largely  abandoned.  The 
period  of  invasion  of  neoplasm  of  the  bladder,  namely,  the  earliest  stage 
is  almost  invariably  "  silent"  and  symptomless  and  therefore  misleading 
so  that  these  growths  are  frequently  discovered  incidentally  to  cj^ 
copy  for  other  purposes.  Exceptionally,  however,  the  new  growth 
causes  symptoms  due  to  pressure  and  obstruction  of  the  ureters  giving 
a  renal  syndrome  or  the  urethra  setting  up  a  vesical  sjTidrome.  *^ 
most  suggestive,  single,  early  sjinptom  is  hemorrhage,  sudden,  unex- 
pected and  idiopathic,  intermittent  with  decreasing  intervals  of  ^ 
and  finally  remittent  with  increasing  periods  of  copiousness  invokiW 
the  secondary  anemia  of  hemorrhage.  Until  the  stage  of  constant 
hemorrhage  with  remissions  appears  most  of  the  attacks  are  sudden 
and  unprovoked. 

The  subjective  symptoms  of  the  establishment  or  extension  of  \'esi» 
tumor  are  much  more  though  not  finally  pathognomonic  than  those « 
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the  early  stage  and  are  never  "  silent" ;  predommant  are  pains,  irri- 
tability of  the  bladder,  signs  of  foreign  body,  cystitis,  ulceration  and 
necrosis  with  a  secondary  urine  having  the  characteristic  odor  of  rotten 
tiesh.  By  the  time  even  the  pains  and  the  irritability  are  present  the 
golden  moment  for  successful  operation  has  passed.  It  is  therefore 
justifiable  to  examine  the  bladder  even  when  the  suspicion  of  such 
trouble  is  only  slight. 

Uiitindion  beiieeen  benign  and  malign  vesical  tumors  rests  on  the 
following  broad  principles:  The  majority  of  these  neoplasms  always 
bei?ome  malign,  although  they  may  be  at  first  benign.  In  general  early 
age  suggests  benignancy  excepting  sarcoma  in  youth  and  malignancy 
in  advanced  life.  So!itar>'  papillarj'  tumors  are  apt  to  be  benign  while 
nmltiple  and  increasing  growths  of  this  class  are  of  the  opposite 
tendency.  Benign  tumors  have  normal  annexa  while  malign  growths 
infiltrate,  thicken  and  render  them  inelastic  to  distention  of  the  bladder. 
Absence  or  moderation  of  vascularity  almost  in^'ariably  means  a  simple 
neoplasm  while  its  presence  if  marked  or  increasing  regularly  suggests 
malignancy.  The  results  of  the  neoplasm  in  the  annexa  are,  as  already 
stated,  important  so  that  malignancy  usually  means  mechanical, 
Vascular  and  inflammatory  changes  in  the  immediate  .surroundings  so 
that  we  early  expect  to  sec  distortion,  pressure,  obstruction,  congestion, 
uiflammation  and  infection  of  the  ureter  and  pelvis  of  the  kidney,  while 
^•"ound  the  growth  are  vascularity,  edema,  thickening,  inelasticity, 
'^xfiltrations  and  fixation  in  implantation.  Thus  the  bladder,  the  ureters 
snd  the  kidneys  may  be  profoundly  and  progre3si\ely  affected  by  a 
"i^Iignant  neoplasm. 

3c  the  diagnosis,  moreover,  the  jiresence  of  superficial  sloughs  in 
f**^  tumor,  no  matter  how  papillary  it  may  seem,  the  infiltration  of 
tH.^  bladder  wall  shown  in  changes  in  color,  elasticity  and  surface,  the 
P*"^sence  of  infiltration  on  bimanual  examination,  which  should  never 
"*^  omitted,  and  changes  in  the  dilatablHty  of  the  bladder  under  increase 
?■*  ■decrease  of  the  distending  metliura,  are  al!  important  points  in  show- 
"*S5  malignancy.  The  presence  of  carcinoma  in  neighboring  organs 
**-»  <^h  as  the  cervix  uteri  and  prostate  should  also  be  known. 

KiSerenti&l  DiaBnosis.— Through  the  cystoscope  lesions  resembling 
^*^sical  neoplasm  may  be  studied.  These  vesical  conditions  are  confused 
W^s-tli  the  less  defined  forms  of  new  growth. 

fhronic  cystitis  with  thickening  and  contracture  of  the  bladder 
P*"esentB  folds  and  nigte  which  are  thick,  prominent,  inelastic,  shaggy, 
Va.scular  and  often  ulcerated,  but  the  long  history  and  the  more  or  leas 
universal  distribution  of  these  lesions  and  of  the  chronic  cystitis  are 
usually  suflicient  for  a  decision. 

^'egical  calcuhis.  especially  if  enc>sted  or  pockete^i  and  only  partially 
PJ^^sentJng  instead  of  being  free  on  the  bladder  floor  coated  with  a 
ttuek  scum  of  pus  and  blood  and  margined  with  edema  and  infiltrations, 
'^_soinetimcs  difficult  to  distinguish.  Palpation  of  the  mass,  however, 
*^»th  the  ureteral  catheter  will  usually  settle  the  question,  likewise  a 
radiograph. 
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Polypoid  edema  and  cystic  edema  about  the  neck  of  the  bladder  and 
the  rAouths  of  the  ureters  are  distinguished  from  new  growth  in  not 
being  vascular  and  in  being  translucent,  tense  and  smooth  instead  of 
opaque,  dense  and  rugose. 

Organised  adherent  bloodclot,  especially  in  an  ammoniacal  cystitis 
coated  with  mucopus  and  phosphatic  precipitates,  may  resemble  a 
neoplasm  but  is  distinguished  from  it  if  one  irrigates  the  bladder 
thoroughly,  touches  the  mass  with  the  cystoscope  or  ureteral  catheter 
or  otherwise  displaces  it  from  its  adhesion. 

Hypertrophy  of  the  prostate,  especially  of  the  middle  lobe  or  of 
irregular  t>T>e  in  one  lateral  lobe,  is  very  difficult  to  be  sure  of  as 
distinguished  from  neoplasm.  A  close  vision  cystoscope  is  usually 
advisable  to  note  the  absence  of  great  cJiange  in  the  overijing 
mucous  membrane,  the  identity  of  the  mass  as  part  of  the  prostate 
and  prominence  and  protrusion  into  the  bladder  cavity  rather  than 
infiltration  and  fixation  of  the  walls  with  vascularity,  nodulation  and 
ulcers. 

Extravesical  neoplasm  is  uterine,  prostatic  or  rectal  in  its  commonest 
sites.  When  it  begins  to  affect  the  bladder  it  is  usually  by  deformation 
and  adhesion  so  that  the  mucosal  changes  within  the  bladder  are  much 
less  in  degree  as  a  rule  than  intravesical  cancer.  Such  changes  when 
present  are  necessarily  in  the  base  of  the  bladder,  including  the  trigonum. 
In  such  neoplasms  the  point  of  greatest  activity  is  at  the  primarj'  focus, 
in  the  uterus,  prostate  or  rectum  so  that  usually  the  bladder  manifes- 
tations  of  the  disease  are  those  of  the  periphery  of  the  growth  with 
relatively  milder  symptoms  and  course. 

Treatment. — Indications  of  operation  determined  by  cystoscopy  waj' 
be  intravesical  or  extra  vesical  in  approach.  The  intravesical  operations 
are  performed  through  the  cystoscope  itself  or  through  similar  instru- 
ments. These  procedures  will  be  more  minutely  described  later.  They 
are  naturally  available  for  the  benign  neoplasms  alone,  such  as  pedi- 
culated,  fibropapillomata,  \allous  papillomata  if  small,  and  fibromata- 
The  pedicles  remaining  should  always  be  cauterized  with  the  Oudin 
or  d'Arsonval  currents.  Extraperitoneal  cystotomy  is  applicable  for 
tumors  of  the  anterior  wall  corresponding  with  the  prevesical  space, 
while  intraperitoneal  cystotomy  is  reserved  for  neoplasms  of  the  lattf«l 
and  posterior  walls  and  base. 

Banner  s^  method  is  valuable  and  ingenious.  After  preparation  of  the 
bladder  cavity  and  exposure  of  the  viscus  through  the  abdominal 
wound,  a  cystoscope  is  inserted  and  the  neoplasm  brought  into  the 
field,  especially  around  the  base.  Pressure  with  the  needle  in  a  holder 
is  made  through  the  abdominal  wound  until  a  point  is  reached  beyow 
the  infiltration  determined  by  the  cystoscopic  picture  of  the  dimplinj 
in  the  bladder  made  by  the  needle.  WTien  a  suitable  point  is  read^w 
the  needle  is  passed  widely  through  the  bladder  wall  and  the  suture 
employed  as  a  traction  suture.   Two  or  more  such  sutures  are  employed 

'  Tr.  Am.  Assn.  Gen.-urin.  Surg..  1911.  vi.  128. 
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to  outline  the  base  of  the  tumor  for  the  excision  and  to  secure  the 
bladder  wall  for  the  repair  suture  later. 

Total  removal  of  the  bladder  after  transplantation  of  the  ureters  into 
the  loin,  according  to  the  metliod  of  Watson,'  may  be  tried  in  extreme 
ses, 

Drainage  of  the  bladder  after  operation  by  the  indwelling  catheter  is 
easy  in  the  female  but  difficult  in  the  male.  The  catheter  may  be  held 
in  place  hv  a  stitch  passed  through  the  meatus  urinarius,  as  suggested 
by  O'Neill. 

SqiiUr's  Operation. — The  most  modem  operative  technic  for  the 
radical  extirpation  of  vesical  neoplasms  has  been  developed  by  Squier.' 
The  growth  is  removed  en  masse  with  a  wide  encircling  margin  of 
healthy  tissue,  and  since  it  is  a  matter  of  record  that  a  functionating 
bladder  has  been  regenerated  where  only  the  trigone  has  remained  after 
an  extensive  excision,  it  is  apparent  that  it  is  only  necessary  to  conserve 
the  three  natural  orifices  of  the  bladder,  the  ureteral  orifices  and  the 
internal  meatus.  Considering  this  anatomic  trinity,  the  technic  about 
to  be  outlined  exposes  the  bladder  in  its  entirety,  and  renders  it  possible 
to  free  the  jMjsterior  and  funda!  attachments  as  far  as  the  trigone,  with- 
out an  unusual  degree  of  hemorrhage  or  traumatism.  Seriatim,  the  steps 
are  as  follows: 

First  Step.  Shin  Incision. — From  one  inch  above  the  umbilicus  on 
the  left  side,  downward  to  two  inches  above  the  sjTnphysis  in  median 
line. 

The  sheath  of  the  rectus  is  divided  along  the  whole  length  of  the 
^Kv\  incision  and  the  peritoneal  cavity  opened.  The  patient  is  then 
P'aoed  in  the  extreme  Trendelenburg  position  and  the  intestines 
*f«ptly  deposited  in  the  upper  portion  of  the  abdominal  cavity.  After 
'qjs  the  pelvic  cavity  is  thoroughly  walled  off  by  gauze  rolls, 

Second  Step.  Exposure  of  the  Prevesical  Space. — Lengthen  the 
* 'Nominal  incision  downward  through  skin  and  fascia  and  divide  the 
f*>*ramidalis  muscles  at  the  symphysis,  exposing  the  prevesical  space. 

Tfiird  Step.  Exposure  of  the  Hypogastrics. — The  peritoneum  and 
"""achus  are  grasped  with  a  Barrett's  intestinal  forceps  at  the  lower 
*T*ele  of  the  peritoneal  incision.    Upon  traction  being  made  upward, 

t^*^<J  obliterated  hypogastric  arteries  are  brought  prominently  into  view 
^^"tending  laterally  as  two  diverging  cords, 
.       fourth  Step.     Exposure  of  the  Vas  Deferens  — The  left  obliterated 
"iT>ogastric  artery  is  grasped  with  a  forceps  and  traction  made  upward 
**ld  to  the  right.     Hy  blunt  dissection  between  the  obliterated  hypo- 
gastric artery  and  lateral  waL  of  the  pelvis,  the  left  vas  deferens  is 
r?*^ognized  and  brought  into  view  as  it  courses  along  the  pelvic  wall  to 
■***^«  inner  side  of  the  obliterated  hypogastric  artery, 
^t^  -f^ifth  Step.     Exposure  of  the   Ureters. — By  gentle  traction  the  left 
^P^s  deferens  is  made  taut  and  by  means  of  blunt  dissection  downward 
■^•Ong  its  course  the  pelvic  ureter  is  uncovered  as  it  beads  inward  above 
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the  fascia  of  the  pelvic  floor  to  enter  the  bladder.  The  ureter  at  this 
point  is  crossed  on  its  inner  side  by  the  vas  deferens.  A  similar  exposure 
is  made  on  the  opposite  side  and  the  right  ureter  exposed. 

Siodh  Step.  Final  Separation  of  Peritoneum  from  the  Bladder.— Tht 
urachus  is  divided  close  to  the  bladder  and  from  the  two  points  of  lateral 
dissection  the  peritoneum  is  stripped  off  the  fundal  surface  of  the 
bladder.  The  denudation  extends  deep  into  the  rectovesical  space  and 
the  peritoneal  cul-de-sac  of  Douglas  is  pushed  upward  and  backward. 
At  this  point  traction  on  the  bladder  downward  toward  the  symphysis 
exposes  the  superior  poles  of  the  seminal  vesicles.  The  result  of  the 
completed  denudation  is  that  the  whole  fundus  of  the  bladder  and  the 
upper  portion  of  the  posterior  surface  of  the  trigone  are  exposed;  the 
ureters  are  constantly  in  sight  and  the  anterior  or  pubovesical  attach- 
ments of  the  bladder  have  been  left  undisturbed.  No  hemorrhage  of 
any  moment  has  been  encountered  and  the  venous  ooze  has  been  easily 
controlled  by  hot  wet  pads. 

Seventh  Step.  Protection  of  the  Peritoneal  Cavity. — ^The  denuded 
lamella  of  the  peritoneum  is  carefully  carried  to  the  upper  end  of  the 
abdominal  incision  so  that  all  subsequent  procedures  are  extra- 
peritoneal. 

Eighth  Step.  Exposure  of  Bladder  Neoplasms. — ^The  bladder  is 
grasped  high  up  on  the  posterior  surface  and  an  incision  is  made  in  the 
longitudinal  direction,  about  one  inch  in  length.  Through  this  opening 
an  inspection  of  the  bladder  is  made  and  the  topography  of  the  tumor 
determined.  The  incision  is  extended  in  any  direction  that  may  be 
necessary  for  proper  operative  exposure.  Since,  in  the  majority  of 
instances,  the  tumor  will  be  found  to  occupy  either  the  sunmiit,  side, 
or  trigone  of  the  bladder,  an  incision  downward  in  the  posterior  median 
line,  which  splits  the  organ  in  half,  will  be  the  usual  incision  of  election. 

Ninth  Step.  Extirpation  of  Neoplasm.  —  The  neoplasm  is  excised 
•  en  masse,  together  with  a  wide  margin  of  healthy,  uninvaded  tissue  com- 
prising the  entire  thickness  of  the  bladder  widl.  The  exposure  of  the 
ureter  which  has  already  been  made  now  becomes  of  prime  importance. 
If  the  ureter  is  affected  it  is  divided  between  ligatures  above  the  growth 
and  the  distal  portion  is  removed  with  the  tumor.  The  proximal  por- 
tion is  allowed  to  remain  undisturbed  until  partial  closure  of  the  bladder 
defect  is  accomplished. 

Tenth  Step.  Closure  of  Bladder  Defect  vnih  Implantation  of  Ureter,— 
The  hiatus  of  the  bladder  wall  after  incision  of  the  tumor  is  partially 
repaired  as  illustrated,  the  method  of  closure  being  similar  to  the 
Connell  intestinal  suture  with  No.  2  chromic  catgut.  A  stab-wound  is 
made  through  the  bladder  wall  at  a  point  approximating  the  normal 
ureteral  opening  and  the  proximal  portion  of  the  divided  ureter  drawn 
through  this  opening  by  a  thin  dressing  forceps. 

Eleventh  Step.  Anchoring  the  Ureter  to  the  Bladder  Mtu»8a.—Vx 
ureter  is  brought  through  the  stab  wound  and  anchored  to  the  bladder 
wall .  About  one-half  to  three-f  oiu*ths  of  an  inch  of  the  ureter  is  allowed 
to  protrude  into  the  bladder.    Two  flaps  are  made  by  bisection  of  the 
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'eteral  stump  and  the  Saps  turned  back  and  anchored  in  situ.  The 
maining  defect  in  the  bladder  is  now  sutured  as  above  and  drainage 
the  bladder  instituted  by  means  of  a  stab,  button-hole  incision, 
iterior  to  the  line  of  incision  and  at  a  point  which  will  correspond  to 
le  highest  point  of  the  bladder  when  the  operation  is  completed, 
hrough  this  aperture  a  Xo.  26  F.  soft-rubber  catheter  is  dra^vn  and 


tured  in  situ.  A  drainage  tube  inserted  in  this  manner  insures 
ainst  leakage  along  the  tube  into  the  prevesical  space. 
Twelfth  Step.  Closure  of  Abdominal  Wound. — The  final  step  is  the 
position  of  the  peritoneum  over  the  vesical  suture  line  and  an  accurate 
>sure  of  the  peritoneum.  If  the  peritoneum  is  invaded  by  the  growth, 
e  involved  portion  is  resected  with  the  growth  and  the  peritoneal 
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hiatus  closed  after  the  usual  fashion,  particular  care  being  taken 
prevent  a  peritoneal  suture  line  being  superimposed  upon  a  Madi 
suture  line.  A  cigarette  drain  is  inserted  into  each  lateral  space  todi 
down  to  ureter  and  the  abdomen  closed  with  figure-of-eight  silt™ 
sutures.    In  addition,  a  self-retentign  catheter  is  inserted. 


— Arrurate  closure  of  peritoneal  cavity,  showing  the  two  cigarette  if''^ 
separate  atab-wound  for  drainage  of  bladder.     (Squier  and  Heyd.) 


Among  the  advantages  of  this  method  of  teohnic  may  be  mentW* 

1.  By  primary  denudation  of  the  peritoneum  a  free  access  t" 
posterior  surface  of  the  bladder  and  trigone  is  obtained. 

2.  The  removal  of  the  tumor  is  a  removal  en  masse.  If  nfcessaO'' 
I>'mphatic  glands  along  the  lateral  walls  of  the  pelvis  and  iliae  ^"^ 
may  be  removed. 

3.  The  counterstab  button-hole  drainage  at  the  highest  point 
bladder  is  a  decided  improvement  in  technic.  ,. 

4.  The  noninterference  with  the  pubovesical  attachment  is  * 
tinct  advantage  and  makes  for  rapidity  of  convalescence. 


rfH 
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1  reposition  of  the  peritoneum  minimizea  the  leakage  and 

irimary  union. 

:  ureters  are  constantly  in  sight  and  their  exposure  allows  a 

tude  of  operative  procedures. 

7(1   Treatment. — The  x-ray  in  the  treatment  of  cancer  of  the 

is  not  a  success  exactly  as  hi  the  treatment  of  cancer  of  other 

membranes  e^'en  when  superficial  instead  of  deep  in  a  viscus 

bladder.    The  crossfire  intensive  3--ray  treatment  postopera- 

ay  prove  of  greater  value. 


iger*  has  evolved  the  following  technic  in  cancerof  the  bladder, 
ing  the  element  through  the  cystoscope  and  turning  the  patient 
e  to  side  for  contitct  between  the  radium  and  the  lesion  and 
ling  the  contact  for  many  hours  for  penetrating  effect.  It  is  to 
nberetl  that  the  energy  of  radium  obeys  the  law  of  all  physical 
d  varies  inversely  as  the  stjuare  of  the  distance.  A  specimen 
ierg>'  b  1  will  have  fractions  of  this  force  as  the  distance  from 
it  of  application  increases.  Whether  this  physical  fact  is  of 
importance  remains  to  be  seen  by  time  rikI  experience.  The 
f  Barringer's  niethinl  are  as  follow: 

m  100  to  2(H)  millicuries  of  radium  screened  with  0.0  mm.  of 
d  1.5  mm,  of  rubber  are  put  up  so  as  to  form  a  capsule  about 
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1  inch  long  and  one-eighth  inch  in  diameter;  to  this  is  attadied  a  katg, 
stout,  double  linen  thread.  A  direct  cystoscope  is  introduced  into  t£e 
bladder,  the  capsule  put  through  its  ^eath  and  the  cystoscope  vitb- 
drawn,  leaving  the  radium  in  the  bladder.    The  linen  thread  attsded 
to  the  tube  runs  through  the  urethra  and  appears  at  the  meatus.  Id 
wtHnen  one  may  reintroduce  a  amall  cystoscope  and  see  if  the  ladium 
lies  on  the  tumor.   The  patient  remains  in  bed  during  the  application. 
This,  perhaps,  is  a  crude  and  inaccurate  way  of  applying  the  Tsdium. 
On  the  other  hand,  a  large  majority  of  bladder  carcinomas  are  in  the 
base,  and  the  tube  of  radium  cannot  be  very  far  from  a  carcinoma  id 
this  position;  certainly  much  nearer  than  a  rectal  or  suprapubic  tuhe 
would  be.    If  the  carcinoma  is  located  on  one  side  of  the  bladder,  the 
patient  is  told  to  turn  slightly  toward  that  side  while  the  radium  is 
applied.    The  patients  generally  have  been  able  to  urinate  without 
trouble  during  the  application.    Some  have  held  their  urine  until  the 
end  of  the  irra<iiation,  at  most  eight  hours,  aud  then  urinated  or  were 
catheterized  after  the  radium  was  removed.    The  urine  possibly  to 
some  extent  screens  the  vault  of  the  bladder  (all  of  my  patients  to  date 
have  had  carcinoma  of  the  base)  and  also  lifts  the  bladder  mucous 
membrane  of  the  vault  away  from  the  radium.    Whatever  may  be  the 
reason,  the  normal  bladder  mucous  membrane  seems  very  resistant  to 
radium  bums  when  the  radium  is  used  in  thb  -K&y." 

-UTHUSIS  OF  THE  BLADDER. 

Qeneral  Consideratioiu. — A  technical  work  on  cystoscopy  must  emit 
discussion  of  the  clinical  features  of  the  process  of  lithiasb  of  the 
bladder  and  concern  itself  only  with  the  recognition  of  the  fact  of 
absence  or  presence  of  the  stone.  Given  therefore  the  sj-ndrome  sug- 
gesting a  stone  in  the  bladder,  the  cystoscopist  concerns  himself  »ilh 
^e  actual  examination  for  it. 


The  cystoscopist  is  required  to  decide  the  occurrence  of  the  stooe, 
whether  single  or  multiple;  the  size,  large,  small  or  mere  gri^"el; 
the  location,  vesical,  ureteral,  ureterovesical,  diverticular  or  ^-esico- 
diverticular;  the  mobility,  free  on  the  bladder  floor  or  immobility', 
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(Reading  Troin  left  to  right). 


•Maeyclnpddie  Francauc  d'Utoloitip,  1014. 


bed  to  the  bladder  wall,  or  contained  within  a  ureter,  diverti- 
1  or  deep  trabeciilation ;  the  origin,  renal,  ureteral  or  vesical,  by 
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formation  or  migration,  the  cause,  located  in  kidney,  ureter  or  bladitt 
by  local  disease,  deformity  or  anatomical  abnormality ;  and  finally  tlie 
treatment,  viz.,  litholapaxy,  suprapubic  cy9totc«ny,  Chismore  e\'aciu- 
tion  or  fragmentation  with  high-frequency  current. 

Cystoscopy. — (Cystoscopy  rests  on  the  foregoing  principles  »nd  is 
ordinarily  standard  in  its  details  except  in  bladders  showing  intoler- 
ance, contracture  and  deformity.  Any  and  all  these  conditions  limn 
the  degree  of  distensibility,  the  amount  of  medium  available  and  fre- 
quently prevent  examination.  In  the  foregoing  pages  on  cystitis,  the 
methods  of  overcoming  them  are  sufficiently  described.  If  all  efforts 
fail  the  radiograph  is  the  last  resort,  and  is  frequently  valuable  lo 
settle  a  doubtful  diagnosis  and  should,  therefore,  never  be  omiltfd  in 
such  circumstances. 


Fio.  2.W.— Lilhiaais  iif  thp  bladder.  Compound  stone  in  the  biMlder  ol  a  a'"^ 
j-CBi^old  Ilulian.  lopntpil  in  (he  divert iriilum.  lithotripsy;  complete  recovery ot  blal*'; 
nornml  kidneys  and  ureters.      (Author's  raise.) 

The  preparation  of  the  bladder  containing  calculi  implies  irrigation 
to  cleanliness  except  in  contraindications.  Full  evacuation  of  tliebljil- 
dcr  tends  to  increase  irritability,  while  semievacuation  leaves  a  cushion 
of  lliiid  In-hind  which  prevents  the  stone  from  damaging  theinii™i'* 
nicinliritiic  at  flux  of  the  fluid. 

Iiisertiiin  of  the  cystoscope  should  be  very  gentle  and  preferaWj' 
during  |inrtiiil  distention  only.  This  tends  to  increase  the  likelihood  (J 
liiivinj;  the  iiistninient  pass  gently  over  the  stone,  which  is  an  imp«- 
tant  ciirn>l>oriitive  incident.  When  the  cystoscope  is  easily  in  pl"*' 
the  distention  is  bmught  to  the  limit. 

The  illumination  is  now  turned  on  and  exploration  begun,  gi^T"? 
most  attentiim  to  the  posterior  hemisphere  of  the  bladder,  which,  in 
the  lithotiiniy  |K)sitiiin,  is  inferior.  Free  stones  gravitate  into  it  and  lie, 
most  commonly  uliovc  the  ureters  in  the  subperitoneal  quadrant,  If* 
commiinly  in  the  urcterotrigonal  quadrant,  which,  in  women,  W 
have  a  pouch  obliterated;  in  men,  by  the  rounded  prominence  ct  the 
prostate,  so  that  in  them  the  majority  of  stones  are  in  the  superief 
posterior  quadrant,  whereas  in  women  the  uterus  reverses  the  sitia- 
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tion  in  man>'  cases.  Fixeil  stones,  however,  may  be  located  anywhere 
in  the  bladder,  and  therefore  a  careful  cystoscopy  reqiures  going  over 
the  entire  viscus. 

The  presence  of  single  and  multiple  stones  and  of  large  and  small 

stonea  is  relatively  easy  except  that  gravel  cannot  ordinarily  t>e  counted. 

The  size  of  a  vesical  calcidus  is  rather  readily  estimated  by  counting 

the  number  of  cystoscopic  fields  required  to  cover  it  in  its  largest 

tliameters  at  right  angles  to  each  other.    The  focus  must  be  maintained 

carefully,  and  the  transition  from  field  to  field  carefully  taken  by  noting 

definite  oppcislte  points  in  the  margins.     The  distance  between  the 

ureters  is  known  to  be  about  4  cm.,  which  is  a  convenient  measure 

oflen  in  the  same  process. 

The  localization  and  the  condition  of  the  stones  are  very  important. 

Free  and  movable  may  be  distinguished  from  fixed  and  immobile 

stones  by  palpation  with  the  beak  of  the  cystoscope,  ureteral  catheter, 

with  or  without  .stilette,  the  operation  forceps  and  changes  in  the 

position  of  the  patient  from,  for  example,  the  exaggerated  lithotomy 

t*>  the  sitting  position. 


^lobilityandfixity  of  ureteral  stonesare,  moreover,  of  moment  because 
t****5ll  stones  act  reilexly  on  the  kidneys  as  obstructions  and  excite  con- 
pB^!ation  and  later  infection,  as  has  been  abundantly  proved  by  animal 
f^^t^erimentation-  It,  therefore,  follows  that  all  ureteral  stones  whether 
I  r"*^>"  present  at  the  outlet  of  the  ureters  or  not  should  be  very  carefully 
»r»-vestigated. 

Immobile  stones  are  either  attached  to  the  bladder  wall,  encysted 
"*  a.natomical  abnormalities,  or  retained  in  the  ureters.  Attachment 
**'  "Vesical  calculi  occurs  to  the  surfaces  of  ulcers,  stitches  in  the  bladder 
^*H,  foreign  bodies  and  neoplasms  usually  in  the  fonn  of  incrustations. 
*-r*oy8ted  and  retained  stones  occur  in  diverticula,  ureters  and  trabeculie 
**'  old  prostatic  bladders.    They  may  be  of  any  form,  most  important 
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of  houT-gUss  shape  so  that  part  is  within  the  bladder  and  part  out 
If  the  neck  is  broken  the  latter  may  remain  undetected.  The  mob 
of  stones  within  the  ureters  is  important  because  frequently  they 
be  removed  without  a  cutting  operation  provided  instruments  mi 
passed  beyond  them  as  later  described. 


'>c-- 


Fio.  232  Fro.  33X 

FioH.  232  nod  233,— Multiple  sbollike  calculi  in  a  dUbetic    Tba  Ul  Md  lion  I 

alonee  dropping  from  the  left  ureter  toward  the  entarsed  proatata  bdov.   ItcW 
field  Bhawa  the  right  ureter  with  many  of  the  calculi  i-linging  to  tis  IWda  n 

(Author's  cose.i) 

It  is  important  to  study  the  bladder  after  the  movtsaeatattttiti 
attached  stone  by  it*lf,  palpation,  removal  or  cniahing.  1^  ™ 


applies  in  endovesical  and  open  operations,  otherwise  conditioosnio 
bladder  wall  will  go  unrecognized,  such  as  ulcers,  early  nef^bsB*" 
foreign  conditions  like  stitches.  Treatment  of  such  underiying  * 
ditions  is  essential  and  its  reasons  obvious. 
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origin  of  stones  in  the  bladder  is  either  formative,  due  to  local 
processes,  or  migratory  from  the  upper  urinary  tract  due  to 
atholt^y  and  then  to  transit  into  the  bladder,  or  both  migratory 
rmative  combined,  due  to  the  growth  through  disease  of  the 
r  of  a  stone  formed  in  the  ureter  or  the  kidney  iirat.  Formative 
stones  or  augmentations  to  renal  and  ureteral  stones  are  due  to 
position  of  urine  in  the  bladder.  Such  calcareous  deposits  may 
)n  any  foreign  body  sudi  as  masses  of  mucopus,  hair,  hairpuis, 
and  the  like.  The  process  of  decomposition  and  precipitation  of 
ne  is  favored  by  the  existence  of  pockets,  deformities  and  inflam- 
1  in  the  bladder. 


common  kinds  of  stone  in  the  bladder  should  be  familiar  to  the 

Mpist  and  easy  of  recognition  by  him,  namely:  phosphatic,  uric 

id  oxalate  stones. 

common  features  of  these  three  kinds  are  as  follows: 

<phatic  stones  are  most  common  in  alkaline  urine,  less  so  in  acid 

white  unless  blood  stained,  usually  of  roimdish  shape  but  not 

monly  flaky,  single  or  multiple,  large  or  small,  soft  and  friable, 

3ut  less  so  than  oxalate  stones,  accompanied  by  many  crystals 

irine  and  commonly  ascribed  to  vesical  origin.   Some  phosphatic 
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stones  are  migratory  from  the  kidnej-s  or  ureters  where  change  i 
metabolism  of  the  urine  precipitate  the  salts  usually  in  solution. 

Uric  acid  calculi  occur  in  acid  urine  often  accompanied  by  uric  id 
and  urate  crystals  and  are  brown  with  reddish  or  yellowish  tone  la^ 
in  proportion  with  theamount  of  illumination,  single  or  multiple,  lup 
or  small,  frequently  faceted  because  multiple,  hard  rather  than  soft 
ovoid,  rough  and  irritating  to  the  bladder  and  quite  frequently  are  to 
nuclei  of  phosphatic  deposits  upon  them.  Their  origin  is  usually  rtai, 
especially  in  those  cases  where  a  secondary  enlargement  of  phosiJuta 
is  found. 

Oxalate  of  lime  stones  are  also  found  in  acid  urine,  proceed  fromAe 
kidneys  as  a  rule,  are  brown  in  color  or  blackish,  being  considenlijr 
darker  t!han  the  uric  acid  deposits,  are  rough,  rarely  smooth, 
tuting  the  so-called  mulberry  calculus.  The  urine  contains  may 
oxalate  crystals. 

Cystin  stones  are  rare  and  are  commonlj'  found  in  acid  urine. 


Fia.  2.10. — Fragments  of  cali^uli  H[t«r  iDuumplete  lithulrity.  The  ■mallfi  Inf 
sbuuld  have  beeD  pumped  mit  thiough  a  Chiemnre  instrument,  lesviug  tbr  IsniK  |» 
to  be  eruehed  aC  a.  later  sitting.  The  Itladder  wall  ia  excoriated  from  the  rough  Itw 
and  covered  with  ehreda  of  mucopua.    (MariOD,  Heiti-Boyer.  Germain.') 

DiaKDOUS. — The  origin  of  stones  in  the  bladder  by  cystosct^y  sbwM 
distinguish  renal,  ureteral  and  vesical  deposits.  Calculi  from  the  af^ 
urinarj'  tract,  the  kidney  and  the  ureter  are  in  a  certain  sense  sjtmM!'- 
mous  in  origin  and  may  be  distinguished  usually  by  the  j-ray  phot"* 
graph  which  should  always  be  added  to  the  cystoscopy  if  there  is  u? 
doubt  whatever. 

The  followuig  data  are  usually  sufficient  to  make  the  difltinctioii  o 
the  source  of  stones  seen  in  the  bladder. 

As  to  number,  size  and  form  of  the  stones,  it  is  recognized  that  tit* 
are  not  final  in  the  decision.  However,  as  a  rule,  renal  stones  tw 
toward  increased  niunber,  smaller  size  even  to  that  of  seeds  and  gn™ 
perhaps  I  mm.  in  diameter.  The  less  the  number  the  larger  the  s«- 
as  a  rule,  and  the  more  ovoid  the  form  up  to  1  or  2  cm.  in  dianKt"- 
Vesical  calculi,  on  the  other  haud.are  less  numerous,  frequently  solit*^- 
larger,  spheroid  rather  than  ovoid  in  form  or  irregular  and  fx*** 
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ley  may  be  very  large  even  to  the  exclusion  of  cystoscopy.   Deposits 

foreign  bodies  are  always  of  vesical  origin. 

rhe  relation  of  stones  to  each  other  leading  to  changes  in  form  and 

«ts  points  to  vesical  origin. 

The  condition  of  the  urine  is  important  in  this  diagnosis.    Acid  urine 

th  crystals  of  uric  acid  and  urates  usually  means  renal  origin  of  the 

ger  calculi.    Alkaline  urine,  on  the  other  hand,  with  phosphates 

fgests  vesical  source. 

Hie  state  of  the  bladder  is  another  interesting  detail.    Manifest 

ititb  deformity,  abnormality,  trabeculation  and  pocketing  of  the 

dder  all  prove  vesical  formation  of  the  deposit. 

rhe  color  of  the  stones  is  in  the  absence  of  blood  and  dyestuffs  of 

ae  moment.    The  white  stones  are  phosphatic  and  vesical  while  the 

»wnish,  blackish  and  yellowish  stones  are  more  apt  to  be  uric  acid 

I  renal. 

freatment  and  Management. — ^Free  and  movable  stones  should  be 
gmented  either  by  crushing  or  the  high-frequency  Oudin  current 
i  then,  like  small  individual  stones,  removed  with  the  Chismore 
icuator.    Surapubic  and  the  now  nearly  obsolete  perineal"  cystotomy 

justifiable  less  and  less  frequently, 
rhe  indication  is,  therefore,  to  render  all  fixed  stones  movable  and 
e  and  then  to  proceed  with  them  on  the  foregoing  recommendations, 
tachments  may  be  loosened  with  the  cystoscope  itself,  ureteral 
Jieters  with  or  without  stilettes,  or  the  Buerger  cystoscopic  operating 
ceps  and  ureteral  bougie-&-boule.  Ureteral  stones  should  be  dis- 
ged  and  delivered  from  the  ureters  by  dilation  up  to  their  site  and 
J  injection  of  sterilized  olive  oil  above,  around  and  below  them 
•ou^  a  ureteral  catheter. 

3pen  operations  are  justified  when  the  stones  are  too  large  or  too 
rd  to  crush  or  too  fixed  to  dislodge,  and  when  changes  in  the  bladdfer 

II  in  cystitis  and  contracture  show  that  long-continued  drainage  will 
helpful. 

Postoperative  treatment  should  never  be  neglected.  Ulcers  and  growths 
ving  given  attachment  to  deposits,  deformities  of  the  bladder  due  to 
ostatic  and  uterine  conditions,  and  in  general  cystitis  all  demand 
dividual  appropriate  treatment.  No  patient  having  had  a  stone 
moved  from  the  bladder  or  ureter  should  be  discharged  without  a 
iriod  of  observation,  punctuated  with  regular  cystoscopies. 
Sources  of  error  in  cystoscopic  diagnosis  are  three:  blood  clots,  plugs 
mucopus  and  flaky  precipitates  and  sometimes  the  universal  change 
color  of  the  bladder  wall  and  contents  through  the  previous  adminis- 
ation  of  methylene  blue,  for  example.  The  distinction  is  reached 
trough  irrigation  especially  with  the  cystoscope  in  place  and  the 
)ject  under  the  eye,  through  dLsplacement  of  it  with  various  instru- 
ents  in  the  operating  cystoscope,  and  particularly  with  the  high- 
equency  current.  Flaky  precipitates  are  really  calculi  with  no 
^finite  form;  their  great  friability  and  irregular  more  or  less  distri- 
ition  reveal  their  nature.  With  patience  and  care  no  mistakes  from 
lese  sources  should  occur. 
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Stone  Searchers. — ^The  t>'pe  of  Posner  has  been  abandoned  ui  favor  I 
of  that  of  Thompson,  which  has  the  limitation  of  not  irrigating  tbe  I 
bladder  at  the  time  the  instrument  is  passed.  As  an  improvement™  1 
the  Thompson  instrument  the  author'  de^ed  the  instnmient  shown  in  I 
Fig.  237  and  having  the  following  features :  "  Its  curve  is  on  the  radiiB  I 
of  that  of  the  standard  sound,  shortened  by  one  inch  and  flattened  frco  I 


obturator  uf  the  cjitlietcr. 


.lid  ihiSl.  lO 


aide  to  side  throughout  its  length  from  extremity  to  shaft.  Its  extraae 
width  will  pass  through  21  French,  and  is  reduced  only  from  7  to  6{ 
mm.  where  it  joins  the  shaft.  The  diagram  shows  this  well  in  the  end 
view  and  side-view  of  the  instrument.  The  shaft  witli  the  ciine  is 
9i  inches  long,  and  duplicates  the  Posner  instrument,  with  these  exctp- 
tions:  (a)  There  is  no  rider  for  the  scale  of  centimeter  graduations. 
(6)  Most  important  of  all,  a  10  French  silver  catlieter  passes  from  the 
base  of  the  curve  to  tlie  hose-connection  in  the  handle  in  one  straight 
line,  thus  giving  to  the  instrument  all  of  the  advantajjes  of  the  same 


plan  laid  down  for  the  writer's  'Irrigating  Sound  of  the  Standard  and 
BfuiquS  Type,'  described  in  the  AnnaU  of  Surgery,  for  October,  1909. 
The  obturator  of  the  stone  searcher  is  a  full-size  brass  wire,  which  passw 
through  to  the  opening  of  the  catheter  at  the  base  of  the  cun^e  Isef 


'  V.  C-  PBderjeo:  Med,  Roc..  February  19,  1910. 
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Cof  Fig.  237).  At  tliis  point  it  is  convexed,  while  the  catheter  is 
concaved,  in  order  to  correct  any  sharp  edges  or  comers. 

'"He  tube-connection  (B)  receives  |  inch  diameter  rubber  tubing 
and  seats  the  obturator  in  a  modified  bayonet-catch.  Hie  dot  of  this 
catch  and  the  plug  (A)  of  the  obturator  setting  into  the  slot  are  so 
arranged  that  the  sharp  oblique  point  of  the  obturator  cannot  possibly 
be  exposed  as  M  through  the  tube.  This  detail  adds  safety  in  the  use 
of  the  instrument. 

"  Tlie  advantages  for  this  instrument  are ;  that  it  may  be  used  either 
w  an  irrigating  or  nonirrigating  searcher,  that  its  flat  beak  permits 
liagnoss  of  small  stones  with  greater  certainty,  that  its  straight,  large 
ube  permits  of  rapid  and  full  irrigation  of  the  bladder  when  required, 
md  fliso  much  more  adequate  cleansing  and  asepsis  of  the  instrument." 

FOBEION  BODIES  IN  THE  BLADDEB. 

A  large  variety  of  foreign  bodies  occur  in  the  bladder  through 
accident,  criminal  intent  and  sexual  perversion.  The  cystoscope  is  the 
best  means  of  diagnosis  in  the  midst  of  symptoms  which  closely  simulate 
those  of  stone.  Such  bodies  rapidly  become  incnisted  with  salts  of 
lime  or  other  urinary  constituent  and  are  thereafter  truly  vesical  con- 
actions.  Fig.  241  shows  a  piece  of  irrigation  nozzle  broken  by  a 
KiUeague  while  irrigating  a  bladder  through  the  cystoscope  previously 
r^rorted  by  the  author  as  cited.    A  piece  of  catheter  had  previously 


Fio.  239. — FoKign  body  in  the  bladder.  Hairpia,  inrnuted  with  ptiosphatic  salts 
jid  embedded  ia  a  p<rint  of  bulInuB  edema  ol  the  wall  ae  part  of  active  cystitiB. 
Marion,  Heiti-Boyer,  Genuaio.') 

>eeD  broken  oil  in  a  bladder  by  a  nurse  but  was  recovered  by  Dr. 
■Jouley  by  means  of  a  lithotrite  in  1893,  practically  before  the  days  of 
Dodem  cystoscopy,  and  illustrating  the  skill  possible  with  such  instru- 
nents.  Fig.  239  shows  a  hairpin  introduced  into  the  bladder  by  a 
roman  probably  during  sexual  per\''er3ion  and  lost.  The  thick  coating 
ihosphates  illustrates  the  course  of  such  foreign  substances  in  the 
xinary  system. 

■  CyBtOBCOine  d'Exploration.  1914. 
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Fio.  240. — Chcwiiia  glim  removed  f  nun  I  he  mole  bladder.  Seven  fragment  s  are  ^hlln■ 
about  full  aiie.  Five  were  removod  with  the  Chisni[>re  lithotrite  and  two  with  Ihp  Ch- 
tnore  pump.  IneniBtntions  ol  urinary  oedinietit  are  visible  on  hi  lent  three  uf  the  brct 
fragments.  Tooth-marks  of  tlie  lithotrite  arc  reasonably  clear  on  the  larger!  i^eff- 
(Author'a  case.)  ,_  ^j 


Fio.  241. — 0\aM  tiavQcat  of  irrigating  ooiile  extracted  from  bladder. 


PLATE    XIII 


Purpura  Hemorrhagica  of  ihe  Bladder.     (Bruni.') 


•Marion,  HeiU-B'ij-cr.Gcmism:  CyotUMCopic  d'l^Ixiilonitiui].  IfiU. 
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BABE  F0BM8  OF  DISEASE  OF  THE  BLADDEB. 


n. — The  usual  types  of  diseaae  of  the  bladder  are  difficult 
)t  classification  except  in  the  most  general  way  as:  anatomical,  cir- 
culatory, inflammatory',  parasitic  and  traumatic.  A  brief  discussion  of 
«ach  is  possible  in  a  work  like  thb. 

Anatomical  Bare  Tonns. — Anatomical  rare  forms  concern  rather 
the  extremes  of  the  conditions  commonly  met  in  bladders  showing 
ttabeculations,  pouches  and  diverticula,  all  and  severally  due  more 
or  less  to  obstruction  as  in  prostatics,  or  to  atony  of  the  bladder  as  in 
advanced  age  in  both  sexes,  or  to  paresis  or  paralysis  of  the  bladder 
as  in  organic  spinal  disease  most  especially  posterior  spinal  sclerous. 
Associated  lesions  are  almost  invariably  great  distention  and  chronic 
(^■stitis.  Many  of  these  anatomical  conditions  are  of  progressive  occur- 
rence as  real  sequels  of  cystitis,  obstniction  and  paralysis. 


Circnlatoty  Bare  Forms. — Circulatory  rare  forms  are  summed  up  in 
varicosities  more  marked  in  degree  and  more  persistent  in  course  than 
those  seen  during  acute  or  subacute  conditions.  Examples  of  acute  and 
subacute  varicosities  proceed  from  obstruction  of  the  urethra  as  in 
abscess  of  the  prostate  and  are  really  an  ascent  from  congestion.  More 
chronic  varicosities  occur  in  disease  of  the  heart,  kidneys  and  liver  and 
in  pregnancy,  all  due  to  mechanical  obstruction  commonly  at  points 
distant  from  the  bladder.  The  failing  circulation  of  old  age  is  another 
factor,  ^'aricosities  show  themselves  as  groups  of  dilated  veins  usually 
in  association  with  the  affecting  organ  such  as  the  prostate. 

Pnrpma  HeiiiorThaBica.^Purpura  hemorrhagica  of  the  bladder  is  a 
*ather  rare  but  important  condition  associated  with  purpura  and  having 
■^c  following  characteristics:  The  urine  is  full  of  clotted  and  fluid 
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blood  fuHy  mixed  with  the  urme,  appearing  in  attacks  and  b  isao 
ciation  with  more  or  less  pain  during  the  actual  bleeding.  J-n; 
examination  is  necessarily  negative.  Cystoscopic  findings  show  healthi 
ureters,  the  mucous  membrane  normal  and  pale  if  the  Ueeding  hi' 
been  great,  but  showing  irregularly  disposed,  formed  and  med  tj^pid 
purpuric  patches.  The  tendency  is  for  them  to  be  moat  numerous  io 
the  lower  and  upper  jKisterior  segments.  Ulceration  is  absent  Sys- 
tematic cystoscopic  examination  of  patients  with  purpura,  Moving 
hematuria,  will  probably  bring  to  light  a  really  large  numbn  d  these 


Mu.  •J4.{. — timall  diverticulum  of  the  bladder.  Tbe  lebra  cathpter  passes  into  d 
kidney  while  the  bismuth  catheter  delivered  the  arKyral  into  the  diverticulum,    (.\ulboi 

InflaniTnatory  Rare  Tonns. — I  nflammatory  rare  forms  are  exemplift 
by  the  leukoplakia  vesica  of  Knorr  which  is  cognate  with  leukoplsk 
linguw  and  like  it  is  the  product  of  chronic  infiltrating  inflaramation  > 
the  mucous  membrane.  It  consists  of  hjpertrophy  of  the  epitheliui 
in  plates  with  sharp  borders  closely  attached  to  the  underlying  smu 
tures.  The  exact  cause  is  unknown  excepting  that  it  occiu^  during  i 
after^chronic  cystitis  and  is  at  times  idiopathic.  Its  sj-mptoms  are  tha 
of  chronic  cystitis,  namely,  dysuria,  pollakiuria,  pj-uria  and  hematuri 
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isitic  Diseases. — Parasitic  diseases  of  the  bladder  consist  of 
echinococcus  and  distoma  kematofyium  (Bilharz).    The  author" 
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has  pointed  cmt  elsewhere  that  urinalysis  will  reveal  tiw  dauglitorcTib 
and  the  hooklets  of  eehiiiococcus  and  also  the  ova  of  bUharzioiis.  Tin 
fact  is  sufficient  for  dismissal  of  ecJiinococcus,  but  there  is  more  impo> 
tance  to  be  attached  to  consideration  of  bilharziosis  which  is  dur  u 
infection  in  the  tropics  with  the  dutloma  hematobium  (Biliun:).  TV 
disease  is  endemic  in  Egypt  and  Cape  Colony  and  is  assuming  mart 
and  more  importance  as  the  number  of  tounsts  and  hunters  in  ATrici 
increases.  E.  Hurry  Fenwick,  for  example,  states  tliat  subsequnil  tii 
the  campaigns  in  Eg^'pt  and  South  Africa  the  disease  has  become  not 
uncommon  in  England.  The  following  description  is  adopted  fntn  Ut 
quotation  from  Griesinger's  work.'  It  is  a  disease  of  the  vMal 
ureteral  and  renal  mucosa  and  not  of  the  muscularts.  It  may' 
fie<l  into  early  mild  eases,  later  severe  cases,  both  of  inflami 
severer  cases  of  vegetating  tjpe  and  chronic  cases  of  ptgnieni 

The  early  mild  case^  are  usually  localized,  occasionaJIy  dil 
chiefly  over  the  posterior  wall  of  the  bladder  in  hj'peremic 
up  to  2  cm.  in  diameter,  with  defined  or  congested  hoi 
sation,  edema,  coatings  of  thick  mucus  or  sanguineous 
quently  containing  ova  and  having  uk-ers  beneatli,    Gi 
tion  of  the  bladder  cavity  is  rare  and  tiien  has  marked 
witli  fre<iuent  ecchymosis.    I'lceration  of  distinct  type  in  thil 
rare. 

The  later  more  severe  cases  take  on  the  productive  infljunnattf?' 
form  uTid  show  elevations  of  grayLsh-yellow.ycllow,  dull  white  orrtht^ 
wise  pigmented  color,  coatings,  leather-like  in  consbtcory,  smwtli 
apparently  below  the  surface,  having  «  precipitate  non-adherwit  *«1 
consisting  of  urinary  salts,  ova  and  shells  of  ova,  all  incorpciratnl  'ith 
the  epithelial  covering  which  comes  away  widi  it.  Oilier  iwlchc  An 
soft,  pliable  and  hemorrhagic.  Pigmented  patches  «f  dirty,  red.  gray- 
or  black  color  in  the  midst  of  mucosa  otherwise  normal  eKce|)tin)!  f'jr 
new  and  progressing  deposits  are  aLso  seen  in  these  cases.  In  tliis 
stage  ulcerations  of  the  character  beneath  the  coatings  may  occur  hut 
are  rare.  The  distoma  is  ftiund  in  tlie  neighborhood  of  the  bloodvrsw^* 
ill  little  sacks  connecting  with  them  and  the  eggs  are  usually  in  tw 
infiltrateti  submua>sa  from  which  tliey  rupture  into  the  bladiifr  «ito 
bleeding  when  the  bladder  closes  upon  itself  at  the  end  of  urii"*!"^ 
From  this  it  follows  that  the  terminal  bleeding,  if  any,  contains  the  "'»■ 

The  severer  vegetating  tjpe resembles  tlie  foregoing  exceptinp  la '"' 
fact  that  tlie  productive  element  of  the  inflammation  is  cxaggeraK"  * 
that  all  varieties  of  ele\ations  occur  from  flat  and  sessile  loelevitw  ■™ 
promuient,  single  and  multiple,  pea  to  bean  size,  yellowish  cr  *™JJ' 
motic,  often  raised,  warty  and  fungoid  with  restricted  basi*-  h** 
condylomata  actuninata.  Often  the  mucosa  over  Uietn  is  norm*!  hot 
more  usuallj'  thick  and  adherent.  They  may  be  injected.  A%^  i™ 
with  submucous  edema  or  soft  yellow  brown  and  brittle  or  finn  ■•" 
in6ltrate<i  with  coagulated  blood. 

I  A  Haiidlxtok  nf  nink^il  Rl^ririi'-light  Cyrto«(«py,  by  E   Hurrr  FrnwU*.  f^^^ 
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.uscuUris  is  unchanged  except  along  the  lines  of  hypertrophy 
le  cystitis.    The  diatoma  rarely  invades  it, 
eritoneal  coat  of  the  bladder  also  escapes,  although  one  case 
reported  showing  pigmentations  and  ^ickenings. 
z  fouod  the  dbtoma  in  the  submucosa  of  the  vegetations  in 
a-alled,  cyst-like  pockets  having  connections  with  the  blood- 

lucosa  of  the  ureters  and  pelves  of  the  ureters  show  similar 
In  the  ureters  are  fomid  irregular  islands,  yellowish,  slightly 
it,  with  soft,  adherent  sandy  coating  and  containing  ova  and 
the  n-alls.  Their  important  sequels  are  stricture,  dilatation, 
phy  of  the  ureter  and  congestion  of  the  kidney. 


Fio.  246 
. — Pelvic  abacew   ruptiirod 


Fio.  247 
the  bladder.  The  peliic  (ibeceM  was  of 
ntusted  on  the  left  side  cif  the  patient,  ruptured  intrt  tbe  bladder, 
id  simulated  divert iculum.  Cured  by  operation  by  Dr.  J.  BeDtley 
BE  slated  in  Fin.  347.  (Case  <>(  Dr.  N.  P.  Rathbun.') 
— Pelvic  abaoess  ruptured  ipto  the  bladder.  This  is  the  same  ease  na  that 
ig.  346.  At  operation  the  abaceM  appeared  to  come  from  the  acetabulum. 
>  has  not  been  corroded  so  that  the  shadow  appeared  to  be  on  the  patient's 
Kidney,  ureters  and  bladder  neRative  to  i-rny.      (Ca-ie  of  Dr.  J.  BenCley 


equency  of  travel,  exploration  and  hunting  expeditions  in 
id  Cape  Colony  makes  this  disease  more  and  more  imp:>rtant 
unities  of  the  temperate  zones.  Anyone  returning  from  such 
th  the  symptoms  of  penile  pain,  irritability  of  the  bladder, 
a  and  cj'stitis  should  be  suspected  of  having  the  disease.  And 
drops  of  his  blood  shoukl  be  examined  for  the  ova  of  the 
The  prognosis  of  the  disease  may  largely  be  estimated  by 
)y  in  terms  of  the  severity  of  the  process  as  previously 
Bits  of  vegetation  and  other  deposits  may  be  removed  for 
ion  with  tbe  forceps  of  Buerger. 


Ttaunmtic  Rare  Fonns. — Traumatic  nire  forms  arr  .iiitninfil  u;i  u 
results  of  uijiiry.  oi>eration  and  pirssure  neorosis  resulting  most  (im- 
monly  in  fistula  and  less  usually  iji  simple  soar  tWue.  Subscqurnt 
healing  of  the  fistula  and  contracture  of  the  scar  often  lead  to  dcformilT 
of  the  bladder.  Diagnosis  in  such  deformity  rests  on  the  (Ajwtivf 
examination  of  the  bladder  with  the  cystoscope  and  carefully  tikm 
historTi',  Common  sites  of  such  lesions  are  l»etween  the  bladiirr  »wi 
the  abdominal  wall  after  suprapubic  cystotiMny.  between  the  bliddo 
and  the  peruieum  after  perineal  cystotomy,  between  the  blftdd^rwiJ 
the  ^'a^a  or  the  utcnis  after  the  accidents  of  childbirth  atul  nciiMBiJ 
operations  and  finally  between  the  bladder  and  intestines,  Vcrj'  nrfh 
such  pathological  conditions  as  dennoid  c.s'sta  may  rupture  into  thf 
bladder  and  tiieir  abnormal  contents  appear  there  as  the  liudri  'i 
calculi.  For  example.  K.  Hurry  Fenwick  reports  a  ctt!*e  in  wliidituUl 
pregnancy  with  a  dead  fetus  of  supposedly  years'  tluratiun  rrsultol" 
fistula  between  the  sac  and  the  bladder  and  the  sac  and  intestine.  The 
ttTiterhiishad  a  case  of  fistula  after  a  prostatic  al>sccss  operation  "Ttk* 
limb  opening  into  the  bladder  and  another  into  the  urethra.  So  li«< 
as  the  fistulous  opening  into  the  bladder  is  itdlaned  or  infeetnl  it  ii 
surrounded  by  a  red  edematous  none.  The  same  ccmdiuon  is  founiJ 
around  a  partiallj-  healed  woiuid  of  the  bladder.  When  the  rrortfij'  t 
established  a  scar  remains  with  some  deforinitj  of  the  bUddrr  wil 
and  cavity.  During  the  activity  of  a  fistula  into  the  intestiiir*.  f"'*' 
matter  may  be  seen  to  pass  out  of  it  into  the  bladiler  or  urethra. i*ili' 
case  may  be.  Fenwick  states  that  in  his  case  foul  product*  from  li* 
dead  fetus  were  seen  in  an<l  recnvereil  from  tlie  bladder.  The  liiapit^ 
of  fistula?  between  the  bladiler  and  the  >iurnmnding  organs  must  nut 
rest  on  cystoscopy  alone  but  should  be  corn>boraied  as  far  as  p«iwft* 
by  a  suitable  examination  of  the  other  organ  affected,  hence  prw*^ 
copy  and  vaginoseop>'  and  the  like  should  always  be  rrsond  " 
combined,  for  example,  witJi  uijection  of  the  fi.-itul<>us  trmct  «illi 
methylene  blue,  for  example,  if  practicable. 

TolUrgol  may  hv  injecteil  into  tlie  bladder  through  the  cystueewf 
and  a  plate  as  shown  in  Fig.  245  then  obtained.  Young,'  in  the  Mtwt 
quoted,  describes  the  collurgol  injections  as  followTt:  " CoIUn;"!-  '* 
per  cent.,  was  then  injettc*!  through  each  ureter  catheter  and  n^ 
graphs  taken.  The  right  renal  pelvis  appean-d  ctmsiderably  ilil*'™ 
and  irregular,  tlie  ureter  slightly  dilateil  from  kidney  to  blarMer,  U" 
the  kidney  ejilarge<i.  The  left  kidney  and  ureter  show  no  .■shadow- 1*"' 
just  above  tlie  bladder  m  the  left  side  of  the  body  pelvis  a  large  froif"™ 
shadow  b  shown  (which  was  supposed  to  be  tiiv  diverticriluP^'^ 
supposition  Wing  tliat  the  catheter  had  slipiRil  out  of  the  nnttt «» 
was  coiled  up  in  the  diverticulum)," 

THERAPEUSIS  OT  THE  BUDDER  IN  CTSTOSCOPT- 

Qenaral  Considerations. — Diagnosis  of  ct^mditions  in  the  hltiHf  " 

cystoscopy   was  considered   from   the  .stand|>oints  of  inBanuM***'. 

'  Tr.  .Km.  I'rol.  Ami..  Ittia.  W.  101. 
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:oreign  bodies,  neoplasms,  abnonnalities  and  aids  in  operation.  Thera- 
}eusis  of  the  bladder  will  be  discussed  in  the  same  order  of  subjects. 

The  procedure  of  the  use  of  the  cystoscope  in  the  treatment  of  the 
bladder  is  much  the  same  as  in  ordinarj'  cystoscopy.  The  medium  may 
»  water  or  air,  as  the  occasion  demands,  with  the  reservation,  however, 
Jiat  a  number  of  deaths  have  occurred  from  air  dilatation,  seemingly 
Jirough  absorption  of  the  air  in  large  quantities  by  the  bloodvessels 
ind  its  circulation  as  bubbles  in  the  blood.  It  is  at  least  necessary, 
herefore,  to  follow  the  precautions  of  employuig  as  little  air  as  possible 
lot  under  pressure  in  the  bladder  and  for  the  briefest  possible  time. 
Oxygen  is  a  much  better  .substitute. 

Thenywiuis  of  Inflammations. — The  therapeusis  of  inflammations 
irises  from  the  indications  for  direct  application  of  chemical,  thermal, 
tlectrical  and  mechanical  means  in  cj'stoscopy. 


Fra.  248.— Infantile  bladder.  The  feature  is  a  lonn  prolnnKation  in  Iho  urachal  or 
ipicsl  quadrant  nf  the  lilndd^r  tontiinatiuE  in  a  cuvjiy  called  infundibidum  urachi. 
lifficult  to  illuiQinfi[«  even  in  extreme  dislenliun,  and  elevatinn  of  the  lamp  toward  it. 
M&TioD,  Heiti-Boyer.  Gemiain.) 

The  instruments  available  are  any  of  the  well-known  urethroscopes, 
luch  as  Kelly's,  C'hetwood's  and  Young's,  and  any  of  the  direct-vision 
lystoscopes  such  as  Braasch's,  F.  Tilden  Brown's,  Lewis's  operation, 
iie  Acmi  convex  sheath  operation  and  the  Buerger  operation  cysto- 
icope  with  their  accessory  equipment  of  small  instruments  and  the 
ligh-frequency  current  generator  and  switch. 

The  lesions  of  uiflammation  for  therapeusis  in  cystoscopy  are  chiefly 
lisseminated  cystitis,  simple  ulcers,  and  single  or  few  smaU  tuberculous 
leposits  or  ulcers. 

Duseminate  Cystitis.^ — Plsseminate  c^'stitis  occurs  in  local  ized  patches 
K>nfined  to  small  or  scattered  over  lai^  parts  of  the  bladder.  These 
nay  be  through  a  cj'stoscopic  tube  or  a  direct-vision  cystoscope,  freed 
>f  their  coating  of  pus  and  detritus  and  then  treated  with  solutions  of 
litrate  of  silver  in  percentages  from  1  per  cent,  to  10  per  cent,  followed 
ay  irrigation  with  normal  salt  solution. 

Simple  Ulcers.— Simple  ulcers  may,  through  the  same  instnmients, 
be  treated  in  much  the  same  manner  as  the  spots  of  disseminated 
cystitis,  or  they  may  also  be,  through  one  of  the  operation  cysto- 
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scopes  curetted  or  freshened  with  the  rongeur  or  stimulated  or  lightlj- 
cauterized  with  the  Oudin  high-frequency  current,  thus  fulfilling  the 
indication  of  establishing  a  new  base  so  far  as  possible  which  may 
take  on  healing  qualities. 

Tuberculous  Deposits  or  Ulcers,  smgle  or  few>  may,  throu^  the 
operation  cystoscopes,  be  removed  both  for  diagnosis  and  cure.  The 
bases  of  such  lesions  left  behind  should  be  well  cauterized.    Larger 
tuberculous  deposits  require,  in  the  opinion  of  some  authorities,  fairlj* 
active  thermocauterization  through  the  tube  or  electrocauterization 
with  the  high-frequency  current,  or  in  the  judgment  of  other  authori- 
ties, open  operation  and  treatment  according  to  indication.   The 
latter,  however,  seems  to  be  in  the  lesser  favor,  because  cutting  optt- 
ations  rather  favor  spread  of  the  bacilli  through  the  system.   A  most 
important  detail  in  all  these  tuberculous  cases  is  a  recognition  and 
treatment  of  the  primary  focus. 

Therapeusis  of  Foreign  Bodies. — ^Therapeusis  of  foreign  bodies 
arises  from  symptoms  and  diagnosis  in  cystoscopy  suggesting  their 
presence.  Small  calculi,  fragments  of  calculi  after  crushing  operations, 
pieces  of  broken  instruments  and  material  introduced  through  per- 
versions of  the  sexual  instinct  are  all  included.  They  all  tend  to  set 
up  cystitis  and  to  augment  in  size  through  precipitation  of  urinarj' 
salts  upon  them  so  that  foreign  bodies  which  might  have  been  readOy 
removed  with  simpler  require  graver  means. 

The  instruments  available  are  the  Buerger,  Brown  or  Lewis  opera- 
tion cystoscope  and  outfit,  the  author's  suction  attachment  for  either 
of  the  foregoing  instruments,  Chismore's  evacuation  outfit.  Young's 
or  Walker's  cystoscopic  lithotrite,  Thompson's  lithotrite  preceded  and 
followed  by  cystoscopy. 

The  cystoscopic  lithotrite  is  a  comparatively  new  instrument  ^osc 
forerunners  were  instruments  of  the  same  type  devised  by  Albarran, 
Nitze  and  Bierhoff.  The  first  was  fragile  and  the  last  two  were 
imperfect  in  obscuring  the  object  with  the  jaws. 

Calculi. — Small  calculi  or  fragments  of  larger  calculi  after  lith^ 
lapaxy  or  pieces  of  instruments  may  be  removed  with  forceps  through 
an  operation  cystoscope,  or  sucked  out  with  the  author's  evacuation 
attachment  or  a  Chismore  tube.  The  manner  of  using  the  authors 
evacuator  is  that  when  the  object  is  carefully  in  the  cystoscopic  feH 
with  the  instrument  placed  with  the  beak  laterally  flat  on  the  bladder 
floor  the  light  is  extinguished,  the  telescope  is  removed  and  the  e\'acua- 
tion  valve  and  bulb  attached  and  the  pumping  begun.  Thus  the 
f enestrum  of  the  cystoscopic  sheath  is  very  near  the  object  before  the 
evacuation  is  attempted. 

Larger  calculi  or  fragments  requiring  reduction  in  size  may  he 
located  with  one  of  the  cystoscopic  lithotrites  with  the  aid  of  \Tsion  and 
then  crushed  and  removed,  or  recognized  in  the  usual  way  with  the 
Thompson  lithotrite  or  one  of  its  cognates  and  then  crushed  and 
evacuated.  Cystoscopy  should  always  be  part  of  these  operations, 
either  through  the  telescope  of  the  lithotrite  or  of  a  cystoscope  sub- 
sequently introduced. 


THERAPEUSIS  OF  THE  BLADDER  IN  CYSTOSCOPY        809 

Soft  foreign  bodies  like  pieces  of  catheter  which  might  break  or  other- 
je  be  inconvenient  may  be  seized  in  the  forceps  and  engaged  in  the 
lestrum  of  the  sheath  and  everything  withdrawn  together. 
rhenpensis  of  Neoplasms. — ^Therapeusis  of  neoplasms  in  cysto- 
>py  is,  in  general,  contraindicated  by  malignant  tmnors  of  all  classes 
ing  to  the  somewhat  restricted  facility  of  approach  which  the  cys- 
jcope  affords,  and  in  the  opinion  of  many  authorities  contraindicated 
multiple  growths  of  benign  character  because  of  the  definite 
idency  these  have  toward  malignancy. 

The  indications  of  such  therapeusis  are  prostatic  hypertrophy 
2alized  in  the  neck  of  the  bladder  as  the  so-called  "  bar*'  and  in  pedim- 
Jated  outgrowths  of  the  middle  and  sometimes  lateral  lobes.  The 
riter  has  a  case  in  which  a  small  pedunculated  enlargement  of  the 
iddle  lobe  acted  as  a  ball-valve  in  the  bladder.  It  was^  removed  by 
iprapubic  cystotomy  undertaken  for  the  purpose  of  removing  the 
"ostate  as  a  whole  also.  In  the  exposed  bladder  this  was  found 
mecessar\'  so  that  the  operation  might  have  been  made  intravesically 
irough  the  cjTstoscope.  The  most  common  indication  is  papillomata, 
tigle  or  multiple,  if  not  too  numerous  or  extensive.  Some  authorities 
jlieve  that  very  early  malignancy  is  another  possible  indication. 
The  instruments  applicable  are  Young's  prostatic  punch,  the  Buerger 
'  Acmi  operation  cystoscope,  Oudin  high-frequency  current  apparatus, 
itze's  cystoscopic  electric  cauter\',  Nitze*s  cystoscopic  electric  snare, 
id  Young's  cystoscopic  rongeur. 

The  prostatic  bar  and  pedunculated  small  enlargements  of  the  middle 
id  lateral  lobes  were  originally  treated  by  the  Bottini  operation  with 
le  danger  of  absent  drahiage  and  later  by  the  Chetwood  galvano- 
•utery  knife  with  the  added  safety  of  drainage.  Neither  of  these 
>erations  seems  to  give  permanent  results.  The  cystoscope  permits 
>proach  to  these  lesions  under  the  eye  so  that  they  may  be  snared  off 
ith  the  hot  or  oold  wire  or  ablated  with  the  Nitze  electric  cautery  or 
the  case  of  the  bar  a  fragment  may  be  removed  with  Young's  pros- 
tic  punch,  which  is  in  high  favor. 

Papillomata  of  the  bladder,  single  or  multiple,  are  treated  best  with 
e  high-frequency  current  of  Oudin  in  the  method  discovered  and 
veloped  by  Edwin  Beer,  of  New  York,  who  describes  his  technic  in 
e  following  words:  "The  essential  instruments  for  this  therapy  are: 
)  a  high-frequency  machine  with  Oudin  resonator,  (2)  a  catheterizing 
stoscope,  (3)  a  heavily  insulated  copper  electrode.  Instead  of  the 
iuction  coil  and  interrupter  the  latest  model  instrumentfuses  a  closed 
ignetic  field  transformer  (*  step-up')  which  gives  more  rapid  oscil- 
'ion  and  can  be  employed  in  any  room  effectively."  Beer*  further 
es  on  to  discuss  the  actual  details  of  applications  as  follows: 
"The  applications  were  made  directly  to  the  growth,  the  electrodes 
mg  pushed  a  short  distance  in  among  the  villi  under  the  guidance  of 

Jour.  Am.  Med.  Assn.,  May  28,  1910,  liv,  1768  and  1769;  Am.  Surg..  1911,  liv,  208; 
r.  Am.  Med.  Assn..  November  16,  1912;  lix,  1784  and  1785;  Med.  Rec.  February  8. 
3;  Am.  Surg.,  June,  1915. 
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the  eye,  and  then  the  current  was  turned  on  at  various  points  for 
fifteen  to  thirty  seconds,  the  bladder  being  distended  with  distilled 
water.  In  my  early  seances  I  made  the  treatments  rather  short.  The 
longest  total  applications  that  I  have  used  at  one  seance  aggregated 
ten  minutes,  thirty  seconds  at  twenty  different  spots.  This  was  an 
enormous  tumor  and  so  long  an  application  surely  is  not  necessan* 
except  in  such  cases.  A  total  of  three  to  five  minutes  at  one  sitting  will 
suffice  usually.  A  few  days  later  it  should  be  repeated,  provided  any 
viable  tumor  tissue  is  visible,  as  at  the  original  sitting  it  is  impossible 
to  determine  how  extensively  one  has  destroyed  the  growth.  Treat- 
ments are  discontinued  as  soon  as  the  whole  growth  appears  necrotic. 
The  sloughs  are  allowed  to  separate  spontaneously  or  helped  along  with 
bladder  irrigations.  After  the  base  is  thus  exposed  (after  two  to  three 
weeks)  it  is* treated  as  were  the  original  outgrowths.'' 

The  Oudin  high-frequency  current  is  monopolar.    A  bipolor  current 
is  meeting  with  favor  with  some  operators,  for  example,  Kuttner*  and 
Keyes.^    The  actual  cautery  may  be  applied  through  a  direct-vision 
cystoscopic  sheath,  while  Nitze  has  produced  a  cystoscopic  electro- 
cautery which  is  available  in  some  cases.  Very  recently  Buerger*  has 
produced  a  series  of  valuable  instruments  for  operation  purposes  con- 
sisting of  a  rongeur  forceps  and  a  cold  wnre  snare.    Nitze*  has  a  hot  wire 
snare  produced  through  an  electric  current  made  to  pass  through  it. 
Young*  has  a  large  rongeur  of  two  blades  meeting  so  as  to  be  like  a 
sound  or  cystoscope  in  shape.    An  inspection  telescope  passes  through 
their  shafts  after  the  instrument  is  in  place  and  permits  the  operator 
to  bite  off  fragments  of  the  growth  within  the  field  of  the  instrument. 

A  most  important  function  of  the  cystoscope  in  neoplasms  of  the 
bladder  is  the  securing  of  fragments  for  the  pathologist.  The  operation 
cystoscope  is  required,  through  which  the  Buerger  cystoscopic  rongeur 
or  the  cold  snare  or  the  high-frequency  electric  cable  may  be  passed 
and  so  applied  as  to  detach  a  suitable  fragment.  It  is  most  important 
to  secure  a  specimen  from  the  edema  and  thickening  which  frequently 
are  at  the  base  of  such  tumors.  The  high-frequency  current  sometimes 
changes  the  specimen  so  that  enough  should  be  secured  to  prevent  tissue 
unaffected  in  this  way. 

Bugbee  has  recently  evolved  another  therapeutic  use  of  the  cysto- 
scope, consisting  in  more  or  less  deep  burning  of  enlargements  of  the 
prostate  with  the  high-frequency  current.  The  immediate  results  of 
this  method  are  good,  and  the  prospects  of  its  proving  successful  are 
excellent,  n  the  remote  results  are  permanent  it  w^ill  largely  supplant 
the  more  dangerous  operation  of  prostatectomy. 

Therapeusis  in  Abnormalities. — ^As  regards  treatment,  abnormali- 
ties of  the  bladder  in  cystoscopy  consist  chiefly  of  diverticula,  their 

1  Inaug.  Diss.,  Berlin,  1890. 

«  Am.  Jour.  Surg.,  1910,  xxiv.  206. 

»  New  York  Med.  Jour.,  1913,  xcvii,  857. 

*  An.  d.  mal.  d'org.  genito-urin.,  1891,  ix,  829. 

^  Jour.  Am.  Med.  Assn.,  1913,  Ixi,  1857. 
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diseases  and  treatment.  The  chief  disease  is  inflammatory,  with  or 
without  the  deposit  of  calculi.  With  the  cystoscope  and  ureteral 
catheters  diverticula  may  be  evacuated,  irrigated  and  medicated  either 
through  instillations  or  direct  applications.  Stones  if  smaller  than  the 
mouth  of  the  diverticulum  may  sometimes  be  dislodged  w^ith  the  aid  of 
the  operation  cystoscope  and  its  accessory  instruments.  Exploration 
of  diverticula  may  be  undertaken  with  ureteral  catheters,  whalebone 
bougies-a-boule  and  the  later  electric  bougie-a-boule  of  Buerger. 

Inspection  of  the  Bladder  Cavity  During  Operation  is  another  field 
of  cystoscopy.  After  the  bladder  is  opened  through  the  suprapubic 
route,  the  cystoscope  may  be  passed  into  the  wound  to  illumhiate  the 
cavity  thoroughly  without  reflecting  into  the  operator's  eyes,  as  is  some- 
times inevitable  with  lights  outside  the  body,  or  the  cystoscope  may  be 
passed  through  the  urethra  and  its  light  turned  on  both  to  illuminate 
the  field  and  to  aid  in  carrying  off  blood  and  irrigation  fluid.  The 
immediate  field  of  operation  in  such  a  case  would  have  to  be  away 
from  the  lamp  or  the  neck  of  the  bladder. 


CHAPTER   XV. 

THE  URETEUS  AND  RENAL  FLINCTIONAL  TESTS. 

General  PiincipleB. — The  method  of  locating  the  ureters  ii 
in  health  and  disease  has  been  discussetl  in  the  section  un  Insprctioo.  ^^*i 
Localization  and  Orientation  of  the  Bladder.  The  most  importuty  ^nt 
detail  is  the  art  of  focussing  the  instrument  upon  the  urPtt'rtC  mouth  —  ^E^ 
Fu-st  the  focus  and  field  of  the  instrument  must  be  familiar  to  thi  ^  1 
operator  and  next  he  must  be  dexterous  in  adjnstinjt  tbe  instrument  to^zr^tjt 
various  positions  with  relation  to  the  mouth.  The  plan  of  finding  thf  i»m 
ureters,  laid  down  in  previous  pages,  produces,  us  a  nile,  n  picture  </*^«^ 
the  mouths  from  an  angle.  With  the  ureter  in  tlic  cvnlrr  of  the  fiddft^^ 
the  instrument  is  rotated  until  the  In-nk  is  practi(Mlly  at  right  angles  lov:^^ 
the  Geld  and  then  hy  approach  to  or  recession  from  tlie  tibject  •  cbw^K^^n 
picture  is  obtained  for  definition,  anatomy,  physiology'  and  pathnkicy. 
It  is  often  necessary  to  move  tlie  cye-piccc  up  and  down  or  fmm  sidr  U 
side  in  order  to  succeed. 


a 


THE  NORMAL  OBETEK. 

Aiutomy.— The  number  of  ureters  is  nunnally  two,  one  from  m^^^  | 
kidney,  and  tlieir  mouths  are  constricted  hy  mu:itcuiar  fil>en»  fonnitif  , 
true  sphincter  and  on  tJic  bladder  floor  tlie  papilla  of  the  urfter.  Tfc> 
mouths  of  tlie  ureters  arc  in  the  nreterotrigonal  or  jiusterior  infcr»or 
segment  of  the  bladder  at  the  angles  of  the  trigonuin,  ujmall>'  in  iti 
margin  but  sometimes  within  thepaler  part  of  tlie  bladder  or  thehi^ily 
vascular  trigoniun  itself.  The  situation  of  the  ureteric  mouths  uuiy  "^ 
found  where  the  ureteric  folds  merge  into  the  6o«ir  and  interurct*** 
bar  as  the  papilhe.  Itehind  the  folds  and  tlie  base  is  jlie  [xiiich  of  "* 
relatively  lower  part  of  the  bladder  floor— the  posterior  superior  "* 
ment.  They  are  usually  separate<l  by  an  interval  of  one  and  a 
to  two  cystoscopic  fields,  that  is,  from  H  to  4  cm.  Occasiooally,  b 
e\'er,  one  or  both  are  so  near  the  middle  line  as  to  bring  both  witWu--* 
cj'stoscopic  field,  or  so  far  from  the  middle  line  as  to  emerge  p 
from  tlie  side  of  the  bladder  well  above  the  fl»)or.  In  general  a_  _ 
ance  tlicy  are  slits  about  one-eighth  of  an  inch  long,  rrsembling 
infant  vulva,  with  firm  clean-cut  margin.^  without  exposun  of 
mucous  membrane  or  transluceiicy,  both  of  which  iniiicute  edetra  - 

The  annexa  in  health  de[)end  entirely  on  the  exact  location  of 
ureteric  mouths  and  they  may  therefore  be  the  trigonum  in  [ 
whole  or  the  bladder  behind  the  trigonum  in  part  or  whole  with  tt 
respective  features.    The  ureteric  and  interureteric  folds  are  pro{M 
a  portion  of  their  annexa  and  vary  from  considerable  prominenn! 
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practical   absence.     Careful   search,   however,   usually  reveals  their 

^resentatives. 

I  The  length  of  the  normal  ureter  is  sixteen  inches,  about  40  cm.   The 

aliber  of  the  ureters,  so  far  as  cystoscopic  investigation  is  concerned, 

t  determined  by  the  caliber  of  the  meatal  sphincter  and  varies  from 

to  8  F.  in  the  adult  with  material  difference  between  the  sexes. 
tecasional  larger  ureteral  catheters  may  be  used  through  the  modem 
Irstoscope.  Undue  stretching  of  the  meatus,  however,  may  tempora- 
lly disturb  the  kidney  function  and  is  not  advisable.  There  are  three 
nportant  normal  constrictions  in  the  ureter,  namely,  at  the  outlet  of 
fte  pelvis,  at  the  point  where  the  ureter  crosses  the  common  iliac 
essels,  and  at  the  sphincter  in  the  papilla. 

Physiology. — The  normal  ureter  is  manifested  by  contractions  due 

0  the  diHcharge  of  urine,  which  vary  in  number  and  energy.  Bilateral 
Oordinstion  is  never  present.  Activity  occurs  even  after  a  nephrcc- 
tany  when  one  ureter  continues  to  contract  regularly  although  without 
Sscharge  of  urine,  of  course.  Frequency  of  contraction  is  increased  by 
Emulation  and  by  compensatory  hj-pertrophy  of  the  healthy  kidney 
a  making  up  the  work  of  a  diseased  fellow.  Frequency  of  the  con- 
raction  is  decreased  by  the  reflex  influence  of  nervousness  and  obstruc- 
ion,  and  by  the  altered  quantity  and  character  of  the  urine  in  nephritis, 
-^e  contractions  are  sooner  or  later  commonly  absent  after  nephrec- 
I>my.  injury  of  the  kidney  and  ureter  or  both,  and  in  reflex  anuria. 
traistence  of  contraction  does  not  change  provided  the  reflex  chain  of 
^terorenospinal  action  is  maintained.  In  these  circumstances  they 
f*  practically  unaltered  by  operation,  disease  or  fistulfe,  therefore  the 
pstual  presence  of  a  urinary  discharge  into  the  bladder  cannot  be  a 
k«tor  iu  the  case.  Where  there  is  no  efflux  of  urine  the  muscular  action 
iay  continue,  if  the  nervous  mechanism  is  intact, 

Vrinaiy  Ejaculation  Irom  the  Normal  Ureter  is,  for  the  sake  of  full 
Dmparison,  discussed  under  the  same  heading  of  the  abnormal  ureter, 
!&  the  following  pages. 
ii 

1  THE  ABNORMAL  URETEB. 

Abnormalities  of  tiic  ureters  are  anatomical  and  pathological. 
Anatomical  Abnormalities. — Anatomical  abnormalities  are  those  of 
lumber,  situation  and  form.  The  normal  number  is  two,  one  leading 
eom  each  kidney,  but  there  may  be  two  from  one  kidney  passing  either 
ompletely  or  partially,  from  kidney  to  bladder.  ■  A  similar  arrange- 
nent  as  to  reduplication  may  affect  both  kidneys,  thus  making  four 
Dinplete  or  partially  complete  ureters,  or  three  when  there  is  but  one 
nfeter  on  one  side.  When  the  supernumerary  ureter  is  pervious  to 
he  kidney  it  is  called  complete,  and  incomplete  when  the  other  con- 
ition  obtains.  The  additional  ureters  may  be  near  the  normal,  which 
i  the  common  arrangement,  or  at  a  relatively  great  distance  from  it. 
^le  mouth  is  usually  patulous  or  nearly  norma!  in  appearance.  The 
Sscharge  of  urine,  when  the  supernumerary  ureter  is  complete,  is 
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Fio.  250 
rnsc   oi    double  right   ureter.     Fig.  2M   i*  tta  W 
double   ureter  and  pelvis,  «ith  strietund  iiiilhl  <( 


Fio.  251.  —  fihorp  kink  in  ureter, 
demonstrated  by  sntt  urct^rnl  bouide. 
RoentKODOKraiii  by  Dr.  L.  T,  Le  Wiild. 
CBugbee.') 


Fio,  252.  —  EMvertirulum  of  on 
following  operation  for  uratenl  e«la 
demoiiBtrated  bj-  soft  ureUrd  ettk 
vhich  forms  a  complete  ltK>p  intWdi 
ticulum.  RoentKenoKTaia  by  Etr- 1 
Le  Wald.     (Bughee.) 


1  3«\H.  Xm.  Wei.  h.»Ti.,  Ifll7,  pp.  J24-J34. 
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dilute  «ith  its  fellow  of  the  same  side  and  opposite  side.  Redu- 
nn  (tf  the  ureter  may  also  consist  of  two  outiets  from  the  pelvis 
unite  into  one  channel  before  the  bladder  is  reached.  Pilcher 
that  he  has  found  three  ureteral  openings  all  of  normal  appear 
All  abnormal  openings  from  the  bladder  should  be  investigated 
the  ureterocatheters  and  x-ray  catheters,  as  a  normal  healthy 
may  have  an  abnormal  pathologic  supemumerar>'. 


•ft    ilrelerfll    lioiigio 
■Mteral   <^IpuIus   EndRpd   'A    rir 
ddM-      RoentKennnraiii    by  Ui 


Fra.  354. —Soft  uietersl  bougie  io 
contact  with  calcuJiia  in  pelvis  of  pelvic 
kidney.  (Thorium  injectiona  failed  to 
demoiutrate  the  lesion.)  Roentseiio- 
gram  by  Dr.  L,  T.  Le  Wald.     (Buabae.) 


lUe  ureters  may  lead  respecti\'ely  to  healthy  and  pathological 
OB  (rf  the  same  kidney;  hence  the  importance  of  correct  diagnosis. 
[de  ureteral  meatus  are  usually  easy  to  recognize  in  healthy 
en  but  difficult  when  the  muc'osa  is  altered  by  inflammation  and 
nilation. 

>tber  means  of  diagnosticating  the  action  of  supernumerary 
a  13  by  the  injection  of  dyes  into  the  circulation,  such  as  indigo- 
le,  which  do  not  decolorize  in  the  urine,  and  then  studying  their 
into  the  bladder.  The  use  of  phenoisulphonephthalein  with  its 
;ion  through  separate  urethral  catheters,  one  in  each  ureter,  is 
ore  valuable  in  the  manner  described  later. 
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Abiiormatities  in  the  situation  of  the  uretere  range  from  the  impluK 
tation  of  one  into  the  prostatic  urethra  and  the  other  into  the  bUdder 
and  both  into  the  bladder  so  as  to  be  within  one  cystoscoplc  &tid,  to 
the  separation  of  the  two  openings  from  each  other  and  the  middle  Uae 
by  the  displacement  of  one  or  both  high  up  on  the  sides  of  the  bladder. 

Abnormalities  in  the  form  of  the  ureters  rest  on  inflamiDatioo. 
neoplasm  and  foreign  bodies.  Inflammation,  by  thickening  the  wmll  at 
the  ureter  or  the  immediate  annexa.  may  change  the  form  from  ■  slit 
to  a  rigid  hole  of  various  outline,  prominence  and  retraction.  Thus  an 
produced  "pin-hole,"  "golf-hole"  and  other  types  of  ureteral  opening*. 

Pathological  Ureteral  Meatus.— Pathological  ureteral  meatus  are 
produced  by  inflammation,  neoplasm  and  foreign  body,    Tlic  i 
matory  meatus  shows  hemorrhage,  not  iieces-sarily  macroscopic,  ei 
prominence  with  distortion,  recession,  rigidity,  patuloi 
cystic  conditions  and  obstruction,  partial  or  complete.    Stricture  at  the 
ureter  from  inflammation,  neoplasm  or  foreign  bodj'  abo\'e,  with  arajO' 
dary  interference  with  the  circulation  and  the  urinary  efflux,  may  dtam 
many  of  the  foregoing  signs  of  inflammation  because  this  procen  it 
really  secondary  to  the  causative  factor. 

Neoplasm  of  or  near  the  ureter  may  cause  the  symptoms  of  loflain*     ^ 
mation,  but  is  more  apt  to  produce  prominence  with  distortioo.  and 
then  by  compression,  extrinsic  or  intrinsic  of  the  ureter,  the  signs  of  ~^ 
stricture. 

Foreign  body  of  the  ureter,  especially  if  in  the  lowest  or  voiai^ 
segment  of  the  canal,  causes  not  only  the  signs  of  stricture,  partial 0^ 
complete,  but  also  tlie  signs  of  secondarj-  inflammation. 

Pathological  forms  of  meatus  comprise  prolapse,  stricture,  diildiwr^T^ 
tear,  contracture  and  distortion  and  rigiditj-.  Prolapw  of  the  meti" 
meatus  is  chiefly  inflammatory  in  origin  and  is  due  to  thickening,  i 
liferation  and  protrusion  of  the  mucosa  exactly  as  in  moderate  d 
of  rectal  prolapse.  I'rcteral  prolapse  may  resemble  the  mouth  aX 
sinus  witli  exuberant  granulations.  The  muscular  band  or  sphincter 
the  meatus  changes  the  normal  flat  relation  to  the  bladder  floor  _ 
prominence  with  edema  followed  by  dimpling  of  the  center,  infoU*--** 
with  prominence  of  the  periphery  and  increased  congestion  e\'ei 
cyst-formation,  by  purse-string  action. 

Stricture  of  the  ureter  at  the  verge  of  the  meatus  ] 
causes  more  and  more  edema  and  cystic  degeneration  of  the  I 
chiefly  through  circulatory  interference.    Stricture  high  in  the  t 
is  apt.to  show  a  patulous  meatus  through  changes  in  the  mm 
action  and  the  drainage  of  the  urine,  resembling  in  this  detail  s 
ture  of  the  uretlira. 

Lowsley'  out  of  350  specimens,  measured,  found  the  ureteral  o 
narrowed  in  8  cases.    This  is  about  2  per  cent,  of  the  entire  numK 
and  shows  that  such  narrowing  is  actually  a  rare  condition.         ^ 

Ureteral  calculus,  if  recently  expelled,  leaves  a  divulsed  a 


■  In  It  pcnoiuil 


n  Ui  lb»  ■utbet. 
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^s  of  tears  much  like  those  in  the  mucosa  after  an  anal  divulsion. 
Iiis  condition  with  the  stone  in  the  bladder  fixes  the  diagnosis.  If  the 
one  is  below  the  pelvic  brim,  its  pressure  and  the  chronic  inflamma- 
>n  of  its  presence  produce  edema,  which  may  or  may  not  obscure 
itulousness. 

Contractures  and  distortions  of  the  ureteral  meatus  are  usually 
und  with  ulcer,  deep  traumatism,  tuberculosis  and  neoplasm.  The 
cer,  if  unhealed,  at  once  reveals  itself.  If  healed,  its  scar  or  the  scar 
'  traumatism  suggests  the  origin  of  the  deformity.  Tuberculosis  of 
le  ureter  usually  sets  up  a  condition  known  as  "  golf-hole"  ureter,  a 
lund  hole  somewhat  depressed  with  more  or  less  inflammation  of  the 
ucosa  and  often  the  presence  of  tubercles  around  it.  Rigidity  of  the 
reteral  meatus  is  a  very  common  sign  of  tuberculosis.  Neoplasm, 
spending  largely  on  its  situation,  may  determine  almost  any  possible 
led  on  the  ureteral  outlet. 

Diagnosis. — ^Pyelonephritis  of  long  standing  is  usually  accompanied 
ith  chronic  infection  of  the  ureter  and  therefore  shows  inflammation 
the  ureteral  meatus  with  edema,  patulousness  and  much  pus. 
Tuberculosis  of  kidney  and  ureter  is  usually  revealed  by  edema  of 
e  meatus,  indolent  inflammation,  large  or  small  quantities  of  pus,  with 
ceding  as  a  prominent  symptom,  not  so  much  in  quantity  as  in  con- 
mcy  and  recurrence.  There  is  practically  always  some  blood,  either 
microscopic  or  macroscopic  examination.  As  the  disease  infects 
s  lower  zone  of  the  ureter  thickening  and  retraction  of  the  meatus  to 
5  "golf-hole"  type  occurs. 

Hydronephrosis  affects  the  ureter  through  pressure  and  gives  a 
peremic,  edematous  meatus.  When  the  ureter  is  closed  there  will  be 
urine  only  possibly  mucus  and  pus;  while  it  is  open  the  flow  of  urine, 
Qtaining  mucus  and  pus,  will  be  redundant. 

Stone  in  the  ureter  or  kidney  gives  a  meatus  with  inflammation  of 
3re  active  type  and  mucus  and  pus  in  slugs  and  strings,  difficult  to 
tach  with  the  ureteral  catheter  which  is  usually  obstructed.  Partial 
complete  obstruction  produces  obvious  change  in  the  quantity  of 
e  eflBux. 

Neoplasm  of  the  kidney  and  ureter  is  apt  to  give  great  hyperemia 
the  meatus  and  when  bleeding  occurs  it  is  in  gushes  of  rather  large 
lantity. 

Ureteral  disease,  in  brief,  therefore,  is  suggested  by  definite  changes 
the  form,  size,  prominence,  patency,  elasticity  and  muscular  action 
xd  excretion  of  the  ureters.    Study  of  these  various  and  important 
ctors  is  the  first  step  toward  a  diagnosis. 

I^athological  ureteral  evacuation  includes  urine,  mucus,  blood,  pus, 
"avel  and  dyes,  experimentally  injected  for  the  study  of  the  function 
the  kidneys  and  their  ureters.  The  normal  efflux  is  included  in  the 
Uowing  description  for  the  sake  of  comparison. 
The  sign  of  ureteral  activity  is  a  relaxation  of  the  ureteral  sphincter 
Own  by  an  opening  by  the  normal  slit  and  followed  by  a  swirl  in  the 
titents  of  the  bladder  which  tends  to  rise  if  the  specific  gravity  of  the 
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urine  is  low  or  to  fall  along  the  bladder  if  it  is  high.  If  the  meatus  b 
rigid  the  muscular  action  is  not  apparent.  If  the  efflux  is  not  nonnal 
urine  and  the  bladder  contents  are  clear,  then  as  the  case  may  be,  the 
blood,  pus,  mucus,  flakes,  fat,  phosphates  or  dyes  are  at  once  seen  m 
contrast  as  they  emerge  in  slow  or  rapid,  large  or  small  discharges. 

The  ureteral  discharge  is  definite  in  its  regularity  and  coincides  with 
the  contraction  of  the  ureter.  It  is  increased  by  those  factors  which 
increase  the  contractions,  and  decreased  by  those  which  decrease  the 
contraction,  such  as  obstructions.  It  is  absent,  as  a  rule,  in  complete 
obstruction  and  after  nephrectomy,  and  also  with  anuria  of  reflex 
origin,  as  previously  discussed  under  physiology  of  the  normal  ureter. 

Blood  in  the  urine  discharged  from  the  ureter  may  be  microscopic 
and  is  discovered  onlv  by  ureteral  catheterization.  Likewise  many  of 
the  other  abnormal  constituents  of  the  urine,  or  the  blood  may  be 
macroscopic  in  quantity,  appearing  as  jets  or  puffs  floating  across  the 
field  like  the  classic  pictures  of  volcanic  eruption.  Confusion  in  the 
cystoscopy  is  often  cleared  by  using  the  irrigation  cystpscope  or  a 
cystoscope  with  two  ureteral  catheters  in  place  as  the  inflow  and  out- 
flow channels. 

Annexa  of  pathological  ureters  correspond  with  the  diseased  ureter  or 
kidney,  and  thus  are  leads  toward  suggesting  a  diagnosis.  The  fact 
that  the  vault  of  the  empty  bladder  collapses  upon  the  floor  frequenti)' 
leads  to  affections  and  infections  of  it  at  the  point  opposite  the  diseased 
ureter.  This  is  particularly  true  in  tuberculosis  and  is  doubtless  due  to 
washing  of  the  germ-bearing  urine  upon  such  portion  of  the  bladder  es 
it  lies  over  the  diseased  ureter. 

The  annexa  of  ureters  in  pathology  present  every  possible  gradation 
of  congestion,  inflammation,  edema,  rigidity,  prominence,  inelasticity 
and  deformity.  A  very  important  feature  for  recognition  is  tubercles 
about  a  suspected  ureter,  while  there  are  still  but  two  or  three,  and 
before  they  become  numerous  and  ulcerous. 

Indications. — Indications  of  pathological  ureters  are  always  to  ex- 
plore and  investigate  the  ureter  and  kidney  of  the  affected  side  and  of 
the  normal  side  for  comparison  in  all  accepted  ways,  particularly 
cystoscopy,  ureteral  meatoscopy,  ureteral  catheterization  without  and 
with  a--ray  photography,  and  the  functional  renal  tests.  This  senes 
of  steps  is  comparable  to  a  thorough  investigation  of  the  pulmonaO 
system  from  nose  to  limgs  in  suspected  tuberculosis. 

The  foregoing  description  of  the  various  changes  in  the  urete»' 
meatus  is  suggestive  and  not  conclusive  of  diagnosis.  No  experienced 
cystoscopist  would  ever  endeavor  to  reach  a  decision  in  any  case  irof 
the  appearance  of  the  ureteral  meatus  and  its  annexa  alone.  This  ^ 
particularly  true  in  the  earlier  degrees  of  disease  precisely  whenmodeni 
diagnosis  aims  to  be  reliable  and  when  operation  is  most  safe.  Q"'^f  ^ 
the  contrary  the  skilled  observer  suspends  judgment  until  he  s^di 
have  secured  all  possible  data. 

The  ureteral  meatus  shows  signs  of  disease  chiefly  when  tbeintj^' 
pelvic  segment  of  the  ureter,  namely,  the  distal  third  is  involved.  ^ 
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lly  true  in  the  progresaing  lesions,  such  as  tuberculosis  among 
tions,  neoplasm  and  migrating  stone.  Disease  in  the  supra- 
^ent  or  proximal  two-thirds  of  the  ureter,  embracing  the 
id  its  pelvis  also,  often  may,  but  does  not  always,  show  changes 
lateral  meatus.  The  uncertainty  of  these  facts  is  another 
r  exhausting  ever>'  detail  of  diagnosis  for  a  conclusion. 

URETERAL  CATHETERIZATION. 

nariea  and  0«iieial  CoDsidnatlons  essentially  include  kaonf- 
he  anatomy,  topography  and  orientation  of  the  bladder  in 
i  females,  in  adults  and  children.  Naturally  such  knowledge 
that  of  the  anatomy  of  the  ureters  and  the  kidneys  and  also 
siology,  as  influenced  by  such  factors  as  nervousness,  fear,  food, 
ugs  and  disease.  Appreciation  of  the  possibilities  of  damage 
ent  to  the  urinari'  organs,  during  examination,  must  be  alive 
Skill  with  the  mechanism  and  familiarity  with  the  electrical 


— The  bulbous  ureteral  CHthcter  and  telescope.  One  of  the  author's  set  ot 
beters  is  shown  ndiustcil  I'l  the  lelcflf>)po,  with  the  l>ulb  beyond  the  tip  of  the 
J  as  to  be  aeininniodiitpd  by  (ht  nboath.  There  ia  uo  other  way  to  use  or  pans 
il  ureteral  catheleni.     lUriginal.) 

Jie  cystoscope  must  be  sul>conscious  with  the  operator.  No 
may  conscientiously  undertake  these  investigations  in  the 
)f  such  training. 

ation  of  the  patient  and  bladder  requires  all  forms  of  asepsis 
sepsis  at  the  time  of  the  examination,  internal  medication, 
•  of  urinary-  anti-septics,  and  the  postoperative  irrigation  of 
ler  and  instillation  of  weak  silver  nitrate  solution,  as  pre- 
against  mfectioti  anti  secondary  urethral  chill  and  anuria,  as 

in  fuller  detail  in  previous  chapters. 
lentuiam. — In  addition  to  the  ordinarj'  examining  cystoscope 
;he  accessories  previously  tiiscussed,  there  will  be  required 
eterizing  telescope  and   the  ureteral   catheters  and  stilets. 
eterizing  telescopes  ha\e  already  been  described  in  detail  on 

o!  Ureteral  Catheters. — The  best  forms  of  these  instruments 
ench  manufacture  and  have  the  following  features:  The  tips 
m,  conical,  olivarj',  an<l  most  semceable,  "flute-end"  with  a 
and  two-side  openings,  respectively  1  and  2  cm.  from  the  tip 
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Fio.  272. — UretenJ  exploring  EnstnimeatB:  (a)  blunt,  round  lip  reiuJ  b. 

wax  bulb:  (h)  olive  tip  [^nal  catheter  nith  large  wax  bulb  protected  on  rilber  sdr™ 
nnaller  bulb:  (c)  Cuntiiughani  gradual^d  whistle  tip  catheter:  (il)  flenhle  boagtO'*- 
diameter).  Siies  vary  from  3  to  10  mm.,  the  smaller  aiies  being  uaeful  (or  ^''''^ 
through  the  cystoacope  from  below,  and  the  larger  siies  for  retrogisde  dilat*t>oci  I"* 
above;  (c)  whalebone  fUifonn,  varying  dies  are  used  tbrough  the  cyatoaeope;  IJ)'"^ 
seitcher  with  olive  tip;  (g)  metal  biUb  dilator  3  mm.  with  eurred  olirc  tip:  (*1  ^ 
bulb  dilator  5  mm.  with  cur\'ed  olive  tip.     (Hunner.') 
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id  at  opposite  poles  of  one  diameter.  The  other  forms  of  tip  neces- 
.rily  omit  the  terminal  inlet.  Storage  and  sterilization  of  the  catheter 
■e  fully  described  in  the  section  on  Equipment  and  Preparation  for 
ystoscopy  on  page  711. 

Mensuration  of  the  penetration  of  the  catlieters  into  the  ureters  is 
"o\'ided  by  color  bands,  each  1  cm.  wide,  and  alternately  black  and 
?llow  or  black  and  red,  beginning  at  the  tip  and  contiiming  to  the 
Jinel  or  cylindrical  end.  Every  5  cm.  special  gilt  bands  are  put  in 
der  to  facilitate  the  correct  measurement,  as  follows :  at  5  cm.  one  gilt 
tnd,  at  10  cm.,  two,  at  15  cm.,  three,  at  20  cm.,  four,  and  at  25  cm., 
:her  five  narrow  or  one  wide  gilt  stripe.  After  this  point  is  reached, 
e  same  system  of  marking  the  next  25  cm.  is  rej^eated  so  that  the 
»  cm.  point,  for  example,  is  recognized  by  one  narrow  band  proximal 
the  operator  beyond  the  wide  stripe  or  the  five  narrow  stripes  of  the 
cm.  point. 


Fig.  273. — Author's  set  of  bulbous  catheters.  These  bulbous  catheters  tend  to  prevent 
Akago  of  urine  around  the  catheter  and  thus  to  make  the  quantity  of  urine  coUect«d 
lore  accurate.  The  size  of  the  catheters  is  5  to  6  F.  for  the  set  and  the  sizes  of  the  bulbs 
re  stepped  regularly  8,  9,  10.  1 1  and  12  F. 

It  is  well  to  repeat  here  that  the  normal  ureter  in  the  adult  is  about 
0  cm.  long. 

The  diameter  of  the  ureteral  catheter  varies  from  3  F.  to  8  F.  Hardly 
ny  double  catheterizing  cystoscopes  readily  accept  larger  than  two 

F.  instruments.  The  operation  cystoscopes,  however,  will  accept  one 
ize  7  F.  and  one  8  F.  or  possibly  two  8  F.  The  average  ureter,  on 
ccount  of  the  normal  narrowings  near  the  bladder,  over  the  iliac 
essels  and  at  the  renal  pelvis,  permits  complete  passage  of  onlv  5  F 
r  6  F. 

A'-ray  ureteral  catheters  are  made,  whose  walls  are  permeated  with 
he  salts  of  bismuth,  lead  and  silver.  These  are  not  so  satisfactory, 
however,  as  the  insertion  of  a  stilet  into  the  catheter.  These  stilets  are 
Qade  of  two  strands  of  piano  wire  twisted  for  flexibility  and  having  an 
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outside  (iianieter  suitable  for  the  lumen  of  all  cfMnmnn  sizes  of  cathcier 
Their  flexibility  is  such  that  they  will  coil  iji  bladder,  ureter,  nr  kiiWv 
pelvis,  without  flamage  to  the  mucosa. 

AdTancement  of  the  Uieteral  Catheter  is  prociire<]  by  patienn  and 
gentleness  to  avoid  spasm,  paui  and  chafing  of  tlie  mucosa.  Tar 
direction  of  the  catheter  should  be  as  nearly  as  possible  in  the  axis  of 
the  ureter,  which  in  axial  vision  cystoscopes  is  secured  by  carrying  the 
eye-piece  to  the  opposite  side  and  upward,  each  about  three  mdes, 
until  the  ureteric  mouth  Ls  in  the  middle  of  tlie  field  and  more  or  lessM 
right  angles  to  the  instrument.  The  same  object  is  secured  wlh  ibr 
laterovision  cjstoscope  by  variations  in  the  positions  of  the  reflertiir 
and  by  similar  airaiiKement  of  the  cystoscope,  making  special  use  tif 
rotation.  The  moment  of  relaxation  of  the  ureter  for  discharge  of  urw 
is  favorable  for  entrance  and  advancement  of  the  catheter.  Rapid  ami 
rough  handling  of  the  catheter  arc  not  advisable  and  in  every  i-ase  tlif 
eye  of  the  ojH'rator  should  watch  the  entire  procedur<.\ 


Fio.  274 

Fio.  274.— The  cnthctpr  h  arfva 
oavcrioK  it  from  new.      (Paslenu  and  Ambard.'} 

Fio.  27d.^The  catheter  baa  penetrated  tbe  meatua  and  fiei>tly  curves  aa  it  is  tdytmri 
(Paateau  and  Aiiiliard.) 

Degree  ot  Penetration  ot  the  Catheter  is  various.  The  oonnal  length 
ranges  from  45  cm,  to  40  cm.  as  extremes  and  from  27  to  35  cm.  as  thf 
common  limits.  For  simple  diagnosis  of  separate  apecimens  of  urinf. 
5  cm,  to  10  em.  penetration  are  enough.  To  establish  the  patency  of 
the  entire  canal,  to  wash  out  the  pelvis  of  the  kidney  and  to  treat  thf 
ureter  as  a  whole,  the  catheter  should  be  advanced  into  the  pebis  rf 
the  kidney.  Proof  that  the  pelvis  has  been  entered  is  established  by  the 
loss  of  sensation  of  easj'  progress,  by  bending  of  the  catheter  iu  the 
bladder  under  the  eye  at  further  attempts  at  advancement,  and  usuiUj' 
by  the  steadier  and  less  rhythmic  dripping  of  the  urine. 

'  Eiic}'c1up6die  Fran^aiae  d'Urolosie.  1914.  ii.  60. 
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of  Retention  of  the  Catheter. — Simple  exploration  for 
patency  requires  no  retention.  Diagnosis  which  rests  on  individual 
jrine  from  each  kidney  demands  from  one  to  two  hours;  while  lavage 
ind  drainage  of  the  kidney  and  ureter  permit  several  days'  retention, 
t^ery  much  as  is  the  rule  in  corresponding  urethral  conditions. 

Character  of  Urinary  Excretion. — A  few  drops  in  rapid  succession 
it  definite  intervals  and  witl\  certain  rhythm  mark  the  normal  excre- 
tion of  the  urine,  but  the  two  kidneys  rarely  act  at  the  same  moment. 
Continuotis  arrhv'thmic  dripping  usually  indicates  that  the  upper 
zone  of  the  ureter  or  the  renal  pelvis  has  been  reached  or  that  there  is 
present  one  of  the  following  conditions:  polyuria,  dilated  ureter, 
hydronephrosis,  pyonephrosis,  calculus  and  reflux  of  the  bladder 
contents  of  the  ureter  when  the  catheter  is  too  near  the  entrance. 
Displacement  of  the  catheter  into  the  bladder  also  gives  continuous 
dripping.  Thus,  it  is  always  necessary'  to  investigate  the  source  of 
this  form  of  discharge. 
Absence  of  dripping  of  urine  may  mean  temporary'  reflex  anuria  which 
away  in  about  ten  minutes;  the  longer  the  interval,  especially 
an  hour,  the  greater  the  likelihood  of  a  pathological  basis. 
of  dripping  from  a  catheter  which  was  previously  discharging 
a  plugged  tube  through  mucus,  blood,  pus  or  calcareous 
-best  relieved  by  withdrawing  and  flushing  the  catheter  into 
'bladder.  Leakage  around  the  catheter,  recognized  by  the  swirl  of 
.urine,  leads  either  to  absence  or  irregularity  of  the  usual  drops 
the  catheter. 

mt  Daring  the  Securing  of  Specimens  respects  the  patient's 
IfltUoit  and  requires  the  electricity  to  be  turned  off  to  prevent  the 
IIPlll  from  burning  the  mucosa,  the  foot-rest  up,  the  lower  extremities 
lilinif  a  Wolbarst  or  other  basin  between  the  thighs  as  a  bottle-rest  and 
Mervoir  for  leakage,  and  finally  a  support  for  the  cystoscope  if  retained. 
Various  mechanical  devices  for  retaining  the  cystoscope  for  purposes 
)f  teaching  and  collection  of  separate  urines  have  been  devised.  Among 
:he  best  is  that  of  Friedman.*  On  the  whole  the  author  prefers  no  such 
levice,  as  their  rigidity  is  apt  to  cause  pain  to  the  patient  during  slight 
novements,  even  that  of  respiration.  The  cystoscope  had  best  be 
•emoved  during  the  taking  of  specimens,  of  course  after  the  urologist 
IS  satisfied  that  the  catheters  fit  the  ureters  and  that  the  urine  is  not 
leaking  unduly  about  them.  For  teaching  purposes  the  demonstrator 
may  sit  slightly  to  one  side  and  by  steadying  his  forearm  and  hand 
igainst  the  table  or  the  buttock  of  the  patient  secure  all  the  fixity 
accessary. 

^Binthdrawal  of  the  Catheters  requires  the  following  details:  slowness, 
^ntleness,  preferably  observation  with  the  cystoscope  reintroduced, 
Qstillation  of  weak  silver  nitrate  solution  into  the  ureter  if  the  likeli- 
hood of  direct  infection  from  the  bladder  is  feared,  study  of  the  molded 
onn  of  the  catheter  if  present,  evacuation  and  preservation  of  the 

*  Jour.  Am.  Med.  Asarn.,  1914,  Ixii,  453. 
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bladder  contents  for  analysis,  and  finally  the  toilet  of  the  bkkler 
itself  with  continuation  of  urinary  antiseptics  by  mouth  for  a  few  days. 

Moldixig  of  Retained  Catheters  may  suggest  the  form,  directioo, 
displacement,  deviation  or  deformity  of  the  lu^ters,  through  die 
softening  of  the  heat  of  the  body  and  the  normal  pressure  on  it  It 
is  therefore  of  service,  after  withdrawing  the  catheters,  to  observe 
whether  such  molding  has  occurred. 

Ureteral  Meatoscopy  without  Ureteral  Catheterism  concerns  both 
the  ureters  and  the  kidneys,  but  has  many  limitations  and  uncertainties 
and  cannot  be  relied  on  for  more  than  suggestive  rather  than  SdiI 
diagnosis.  The  diseased  condition  must  affect  the  mouth  itself,  which 
is,  therefore,  most  common  when  the  lower  third  of  the  ureter  is 
involved,  below  the  brim  of  the  true  bony  pelvis.  The  conunonest  coo- 
ditions  are  inflammations,  especially  tuberculosis,  calculus  and  tuiDor 
low  down.  In  the  upper  two-thirds  above  the  brim  of  the  bony  pdvis, 
mere  meatoscopy  is  of  little  value  in  suggesting  the  nature  of  the 
disease  of  either  ureter  alone,  kidney  alone,  or  both.  In  long-standing 
disease  of  the  kidney,  with  slow  descent  of  the  process  to  the  pqjitt 
of  the  terminal  third  of  the  ureter,  meatoscopy  becomes  more  valuable, 
but  then  only  because  it  may  recognize  the  condition  of  the  ureter. 

For  these  reasons  it  is  best  not  to  rely  on  meatoscopy  but  always  to 
resort  to  catheterization. 

Advantages. — ^The  advantages  of  ureteral  catheterization  oonoeni 
both  the  ureters  and  the  kidneys. 

U^teric  Conditions  Diagnosticated  by  Ureteral  Catheteriiation  beooiDe 
most  important  in  disease  of  long  standing,  as  in  health  the  prooedme 
is  frequently  not  necessary  and  almost  always  very  simple.  The 
features  elucidated  are  position,  number,  condition,  patency  and  fonn 
of  the  ureter.  In  all  these  the  catheter  is  an  exploring,  evacuating  and 
verifying  tube. 

The  number  of  ureters  may  be  the  normal  two,  or  abnormal  viiit- 
tions  on  either  or  both  sides  as  subsequently  explained. 

The  position  of  the  ureters  may  be  normal,  at  each  angle  of  the 
trigonum,  but  either  or  both  may  be  displaced  nearer  or  farther  from 
the  middle  line,  even  to  the  walls  of  the  bladder. 

The  condition  of  the  ureters  may  be  normal  or  the  result  of  inflant* 
matory  and  similar  changes. 

The  patency  of  the  ureters  may  be  varied  from  the  nonnal  5  F.  to 
6  F.  by  constriction  due  to  malformation,  to  pressure  by  external  orgm^ 
such  as  the  uterus  and  prostate,  to  kinks,  to  aberrant  bloodvessdsaw 
to  inflammatory  deposits.  Calculi  acting  as  foreign  bodies  may  bloci 
the  ureters  and  thickening  and  stricture  of  the  wall  may  almost  dose 
them.  Dilatation  of  the  ureters  is  looked  for  in  pregnancy,  ^i^i 
paralyses  affecting  their  muscular  walls — both  giving  rdaxed  patukns 
mouths  into  whidi  very  large  or  even  two  catheters  may  be  passei 
Dilatation  of  the  ureters  proximal  to  obstruction  is  shown  by  a  stetdf 
flow  of  the  retained  urine  in  rapid  drops  rather  than  in  periods  oi 
dropping. 
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Hie  form  and  direction  of  the  ureters  may  vary  in  health  and  disease, 
.theters  frequently  mold  themselves  and  after  withdrawal  will  tem- 
rarily  resume  the  shape  of  the  canal  and  thus  assist  in  this  element 
diagnosis. 

Z-ray  ureteral  catheters,  including  both  the  use  of  the  stilet  and  the 
[heters  impregnated  with  bismuth  and  lead,  are  of  great  value  in 
ignosis.  Under  this  heading  belongs  the  injection  of  ureters  and  renal 
Ives  with  solutions  impervious  to  the  x-rays,  such  as  coUargolum, 
;yrol  and  the  like. 

Etanal  Conditioiui  Diagnosticated  by  Ureteral  Catheterization  include  the 
rious  functional  tests  in  health  and  in  actual  or  supposed  disease, 
lateral  specimens  may  be  secured  in  nephritis,  pyuria,  hematuria, 
^dronephrosis,  lithiasis,  neoplasm,  neurosis,  displacement  and  mal- 
rmation. 

Dangers  and  Accidents  include  ascending  infection  and  traumatism, 
pecially  perforation,  bleeding,  obstruction  and  leakage  prevented  by 
lepas,  gentleness  and  observation. 

Infection  of  the  ureter  by  catheterization  must  be  very  rare  inasmuch 
)  nearly  all  authorities  who  have  had  large  numbers  of  these  cases 
ive  failed  to  report  such  accidents.  The  writer  has,  himself,  never 
loountered  an  example.  Its  prevention  involves  only  clean  instni- 
lents,  a  bladder  as  clean  as  possible,  anteoperative  and  postoperative 
iministration  of  urinary  antiseptics,  and  if  necessary,  the  instillation 
:  very  mild  antiseptics  into  the  ureter  after  the  catheter  is  withdrawn, 
recisely  as  in  the  urethra. 

Traumatism  and  Perforation  of  the  Ureters  are  avoided  by  patience 
id  gentleness  and  respect  for  the  facts  that  the  ureter  is  delicate  and 
lat  disease  may  still  further  weaken  the  tissue.  Delay  may  permit 
catheter  to  mold  itself  and  subsequently  pass  along  the  ureter 
eviously  seemingly  obstructed. 

BKeding  During  Ureteral  Catheterism  proceeds  from  breaks  in  the 
mish  of  the  catlieter,  edema,  and  congestion  or  inflammation,  devia- 
ms  in  the  course  and  caliber  of  the  canal,  and  the  disturbance  of 
tpacted  stone.  The  bleeding  points  may  be  minute  so  that  further 
vance  of  the  catheter  beyond  them  checks  the  blood.  Or  the  bleeding 
iy  be  f oUowed  by  more  or  less  cessation  of  the  urinary  output,  which 
oceeds  from  clogging  of  the  eyes  with  clots.  It  is  corrected  best  by 
thdrawing  the  catheter  into  the  bladder  and  under  the  eye,  flushing 
dean  and  replacing  it  in  the  ureter.  More  active  bleeding  requires 
It  in  bed,  the  usual  sedatives  and  postponement  of  the  examination. 
Obstruction  to  the  Catheter  in  the  Ureter  proceeds  from  the  following 
uses,  fully  discussed  in  subsequent  pages  on  Pathological  Ureteral 
quebe:  smaU  meatus,  muscular  spasm  of  the  walls  which  is  usually 
ercome  by  waiting,  deviation,  curves  and  kinks  in  the  course  of  the 
iter,  whidi  are  sometimes  passed  by  permitting  the  catheter  to  mold 
elf  in  conformity  therewith,  deformity,  distortion  and  stricture  in 
lease  which  are  frequently  impassable,  pressure  from  without  the 
iter  by  tumors,  aberrant  bloodvessels  and  displaced  viscera  and 
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within  the  caliber  by  impacted  calculi  which  may  be  circumvented  by 
patience  and  various  trials  with  other  catheters. 

Leakage  Around  the  Catheter  is  very  common  but  usually  of  snudl 
amount  and  negligible.  If  copious  it  nullifies  the  specimens  collected 
and  should  therefore  always  be  watched  for  during  a  catheterizaticm  of 
the  ureters.  Change  to  a  larger  size  of  catheter  will  correct  it  except 
in  cases  of  dilated,  diseased  canals  in  which  catheterization  is  usually 
a  failure  on  this  one  account. 

Confusion  of  the  Catheters  from  the  Two  Sides  is  an  error  easily  pre- 
vented  by  one  of  two  precautions:  The  catheters  may  be  of  different 
sizes,  for  instance,  5  F.  and  6  F.  or  6  F.  and  7  F.  They  may  also  be 
selected  with  different  markings,  black  and  red  for  one  side,  black  and 
yellow  for  the  other,  or  the  5  cm.  subdivisions  may  vary  and  thusdis^ 
tinguish  them.  The  author  uses  a  ver\'  simple  and  reliable  expedient, 
which  is  to  cut  the  end  of  the  left  catheter  obliquely  and  the  end  of  tfie 
right  catheter  transversely  across.  Thus  each  side  is  always  distinct 
from  the  other  side. 

Aids. — ^Aids  in  ureteral  catheterization  include  observ^ation  of  the 
swirl  of  the  urine  and  the  injection  of  dyes  whose  appearance  in  the 
bladder  is  commonly  very  prompt.  Indigocarmine  and  methylene bhic 
are  among  the  most  common.  Turbid  medium  indicates  remo\iL 
irrigation  of  the  bladder  and  renewal.  Constantly  recurring  turbidity 
requires  steady  irrigation  through  an  irrigating  cystoscope  so  as  to 
wash  the  field  clear  ahead  of  the  objective  and  catheter. 

Technic  with  Axial  Vision. — Cystoscopes. — Introduction  of  the  c>'sto- 
scope  is  fully  described  in  the  section  on  Inspection,  Localization  and 
Orientation  of  the  Bladder  on  page  742.  Any  single  or  double,  direct- 
or indirect-vision  catheterizing  cystoscope  may  be  used,  such  as  have 
been  discussed  in  the  section  on  Perfected  Types  of  Cystoscope  on  page 
704.  The  bilateral  catheterizing  instruments  are  universally  preferred. 
Of  the  axial  vision,  Brown's  and  of  the  lateral  vision,  Buerger's  instru- 
ment will  serve  for  illustration. 

1.  The  instrument  closed  with  its  obturator  is  passed  into  thebW* 
der,  whose  toilet  is  performed  if  possible  previously,  otherwise  throup' 
the  sheath  of  the  instrument.  With  the  bladder  at  least  partially 
dilated,  the  obturator  is  withdrawn,  the  flow  of  dilating  fluid  stopp 
with  the  finger  or  thiunb  and  the  catheterizing  telescope,  carrying  t» 
ureteral  catheters  with  their  permeability  duly  proved,  i^ith  their 
proximal  ends  plugged  with  pins  or  tooth-picks  and  with  their  poiBt 
of  entrance  through  the  catheter  tubes  tightly  washered,  to  pre^**^ 
leakage,  and  with  their  tips  placed  just  out  of  the  field  of  xisioniW 
other  words,  with  details  in  readiness  and  in  working  adjustment,  6 
inserted. 

2.  The  interureteric  fold  and  margin  of  the  trigonum  and  rip 
ureter  are  located  as  described  on  pages  750,  751,  761  and  826. 

3.  Maintaining  a  good  focus  and  clear  field,  the  instrumfl»t  b 
steadied  with  one  hand  resting  either  on  the  table  or  on  the  patients 
buttock. 
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4.  The  right  catheter  is  now  advanced  until  its  rounded  point 
esents  well  across  the  jSeld  for  perhaps  two-thirds  of  the  field  and 
ade  to  approach  within  a  short  distance  of  the  ureteric  mouth. 

5.  At  least  half  the  length  of  the  ureteric  mouth  should  be  kept  in 
ew  and  the  whole  length  never  obscured  by  the  catheter,  precisely 

in  target  practice,  the  sight  never  fully  covers  the  buU's-eye  but  only 
small  lower  portion  of  it,  so  that  the  bulFs-eye  and  the  rifle  sight  are 
ways  distinct  from  each  other. 

6.  With  the  catheter  just  across  the  field  and  presenting  at  the  lower 
ilf  of  the  ureteric  mouth  the  cystoscope  and  catheter  as  a  imit  are 
anipulated  and  advanced  until  the  tip  of  the  catheter  engages  in  the 
•eter  first  along  the  lower  portion. 

7.  The  cystoscope  is  now  steadied  as  before  and  the  catheter  ad- 
inced  with  the  free  hand  up  to  the  desired  limit  of  penetration  in  the 
reter,  usually  from  3  to  10  cm. 

8.  With  the  right  ureteral  catheter  in  place  sufficiently  to  avoid  its 
ithdrawal  as  the  cystoscope  is  moved  about,  the  instrument  is  made 
)  traverse  along  the  interureteric  bar  and  margin  of  the  trigoniun  to 
lie  left  ureter,  which  is  catheterized  in  the  same  way.  With  the 
xperience  and  knowledge  of  the  right  ureter,  already  gained,  the  left 
\  usually  more  easily  entered. 

Reientimi  of  the  ofstoscope  has  the  following  advantages  with  what- 
ver  type  of  instnmient  is  employed.  The  light  may  instantly  be 
limed  on  for  recognition  of  difficulties,  the  verification  that  the 
atheters  are  in  good  position,  the  determination  of  leakage  around  the 
atheters,  the  evacuation  of  such  leakage,  if  it  causes  painful  disten- 
ion,  and  the  elimination  of  the  likelihood  of  disturbing  the  catheters 
I  the  attempt  to  withdraw  the  cystoscope.  The  disadvantages  of 
lis  procedure  are  irritation,  especially  in  sensitive  bladders,  pain  and 
iscomfort  from  the  weight  of  the  instrument  even  if  well  supported, 
[id  most  important,  a  tendency  to  stimulation  or  inhibition  of  the 
idney  function,  which  usually  suffers  somewhat  from  the  ureteral 
itheters  themselves,  and  may  accordingly  show  reflex  polyuria  or 
iguria. 

Withdrawal  of  atrial  virion  cystoscopes  and  freeing  the  catheters  is 
■obably  the  better  procedure  and  has  the  following  steps: 

1.  Advance  each  catheter,  if  possible,  several  centimeters  into  its 
>eter,  to  allow  for  unavoidable  slipping  in  the  subsequent  manipula- 
>n. 

2.  Turn  off  the  light  so  that  the  whole  instrument  will  be  cold  and 
e  [mtient  not  made  to  jump  by  the  touch  of  the  hot  lamp. 

3.  Remove  the  caps  or  washers  from  the  catheter  canals  in  the 
escope,  and  next  slip  them  off  the  catheters  themselves,  both  to 
ovide  unimpeded  passage  of  the  catheters  through  the  canal. 

4.  Hold  the  catheters  about  5  cm.  away  from  the  eye-piece  to  pre- 
Dt  any  pull  from  the  ureters  during  the  next  step. 

5.  Unlock  the  telescope  and  pass  it  backward  to  the  hand  holding 
e  catheters  which  may  then  also  seize  the  eye-piece. 
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6.  The  other  hand  now  disengages  the  catheters  from  the  catheter 
grooves  of  the  telescope  and  pulls  them  through  the  canak. 

7.  The  same  hand  then  steadies  the  sheath  and  the  catheters  at  the 
meatus  while  the  telescope  is  passed  out  of  the  sheath  and  over  the 
catheters. 

8.  With  the  catheters  in  one  hand  free  from  their  grooves  and 
between  the  hub  of  the  instrument  and  the  lamp,  the  other  hand  slowly 
withdraws  the  sheath,  being  careful  not  to  disturb  the  catheters. 

9.  When  the  cystoscope  is  out  the  presence  of  the  catheters  in  tic 
ureters  is  shown  by  the  intermittent  dropping  of  the  urine  present 
previous  to  the  manipulation.  If  the  flow  is  in  steady  drops  withoat 
intermission  from  either  or  both  catheters,  it  is  safe  to  assume  that  they 
have  been  displaced.  If  there  is  the  slightest  doubt,  a  small  ob9e^ 
vation  cystoscope  should  be  introduced  for  final  decision. 

Difficulties  with  Axial  Vision  Cystoscopes  vary  in  health  and  disease 
and  rest  on  the  fact  that  the  field  is  directly  ahead  of  the  observer  and 
that  the  instrument  must  be  shifted  through  a  wide  radius  in  order  to 
gain  a  view  of  the  upper  and  lower  anterior  segments  of  the  bhidder. 

In  health  these  difficulties  rest  on  the  anatomy  of  the  trigonum,  whidi 
is  usually  flat  but  may  be  markedly  convexed  by  the  prostate  and  uterus 
or  concaved  by  the  vagina  in  women. 

In  perivesical  disease  in  females  cystocele  causes  a  deep  concavity 
of  the  bladder  and  the  application  of  the  vaginal  elevator  to  steady  and 
enter  the  ureters.  Uterine  enlargement  in  menstruation,  pregnancy, 
displacement  and  tumor  makes  the  trigonum  prominent  and  rounded. 
In  males,  generalized  enlargement  of  the  prostate  repeats  this  deformity 
or  a  single  lobe  may  project  over  one  ureter. 

In  intravesical  disease  recent  inflammation  through  swelling  and 
edema  makes  the  ureters  difficult  to  find  except  with  the  aid  of  dyes 
and  the  swirl  of  normal  or  abnormal  urine. 

Old  inflammation  causes  deformity,  distortion  and  contraction,  and 
may  require  dilatation  with  ascending  sizes  of  catheter  reinforced  with 
stilets  or  with  the  ureteral  bougies-S-boule  of  Buerger  before  competent 
catheterization  can  be  accomplished. 

Old  dilated  ureters  may  readily  be  entered  but  the  amount  of  leakage 
around  the  catheters  renders  the  observation  of  these  specimens 
unreliable. 

Technic  with  Laterovision  Cystoscopes. — ^Introduction  of  the  cysto- 
scope has  the  same  details  as  the  axial  vision  instruments.  The  Bueipf 
double  catheterizing  instrument  is  taken  as  the  model  of  this  class.  K 
is  assumed  that  a  previous  exploration  of  the  bladder  has  been  made 
with  the  simple  examination  instrument,  otherwise  this  telesccq*  naj' 
be  employed  before  the  catheterizing  telescope  is  introduced. 

1.  The  instrument  occluded  with  the  operator  enters  the  bladder 
previously  prepared;  if  not,  its  toilet  is  performed  through  the  shath 
of  the  instrument  and  the  bladder  left  dflated.   The  obturator  is  witn- 

• 

drawn,  loss  of  the  contents  stopped  with  the  thumb  and  the  cathcten*- 
ing  telescope  armed  with  its  catheters  tested  for  permeability,  plugpd 
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:  their  proximal  ends  and  washered  at  the  canals  to  check  leakage, 
ibricated,  and  placed  with  their  tips  on  the  deflector,  is  passed  seated 
id  locked  in  the  sheath.  Every  mechanical  and  electrical  detail  must 
ave  passed  inspection. 

2.  The  air  bubble  is  located  and  the  instrument  rotated  through 
%  degrees,  the  interureteric  fold  and  margin  of  the  trigonum  recog- 
ized,  and  by  rotation  of  the  instrument  to  the  left  through  from  40 
>  60  degrees  the  right  ureter  is  located. 

3.  With  correct  focus  and  definite  field  the  instrument  is  adjusted 
yd  steadied  with  one  hand  placed  on  the  table  or  patient's  thigh  so 
lat  the  ureteric  mouth  is  in  the  upper  part  of  the  field. 

4.  The  right  catheter  is  now  pushed  well  across  the  field  and  directed 
ith  the  deflector  until  well  in  the  axis  of  the  ureter. 

5.  About  half  the  length  of  the  ureteric  mouth  should  be  kept  in 
ght  and  never  covered  with  the  catheter  for  the  reason  explained  in 
le  technic  of  the  axial  vision  instrument. 

6.  From  this  position  cystoscope  and  catheter  as  a  unit  are  manipu- 
ted  and  advanced  imtil  the  tip  of  the  catheter  enters. 

7.  The  cystoscope  is  now  rested  in  one  hand  as  before  and  the 
theter  pushed  onward  with  the  other  hand  to  the  desired  3  cm.  to 
'  cm.  of  penetration.  Lowering  of  the  deflector  often  frees  the  catheter 
id  permits  easier  advance. 

8.  The  experience  and  knowledge  gained  in  placing  the  right  lureteral 
theter  at  sufficient  depth  to  prevent  displacement,  the  cystoscope  is 
bated  in  the  opposite  direction  until  the  left  ureter  is  found.  The 
jps  of  entering  it  are  the  same  as  those  for  the  right  side. 
Another  means  of  locating  the  ureters  is  to  withdraw  the  instrument 
til  the  neck  of  the  bladder  appears  at  one  margin  of  the  field,  then 
:ate  it  through  nearly  180  degrees  and  slowly  advance  it  really  along 
5  lateral  border  of  the  trigonum  until  the  ureter  is  found  at  or  near 
5  angle.  Of  the  two,  this  is  the  less  satisfactory  method. 
9?ithdrawal  of  the  Laterovision  Cystoscope  and  Freeing  the  Catheters 
isents  the  following  details: 

Steps  one,  two  and  three  are  the  same  as  in  this  procedinre  with  the 
ial  vision  instrument. 

rhe  next  step  is  to  remove  the  cystoscope,  remembering  that  its 
ik  is  downward.  This  may  be  done  in  two  ways:  The  eye-piece 
ty  be  depressed  in  the  middle  line  of  the  body  five  or  six  inches  and 
tn  with  the  reverse  steps  of  withdrawing  a  sound,  removed  from  the 
Ldder  and  urethra,  following  at  their  proper  moment  and  manner 
ps  four,  five,  six,  seven,  eight  and  nine  described  for  the  axial  vision 
itrument. 

Or  the  proceeding  may  be  as  follows:  The  foregoing  depression  is 
uie  and  then  the  eye-piece  of  the  instrument  is  carried  laterally  until 
wnst  one  of  the  patient's  thighs.  These  two  motions  pass  the  beak 
St  above  both,  then  over  and  to  the  side  of  one  ureteral  catheter, 
le  eye-piece  is  now  elevated  in  the  plane  of  the  patient's  thigh  for 
^e  or  six  inches  and  then  carried  over  to  the  middle  line.    These 


832  THE  URETERS  AND  RENAL  FUNCTIONAL  TESTS 

two  motions  pass  the  beak  under  the  one  and  finally  between  the  two 
catheters.  From  this  position  it  is  withdrawn  by  the  same  steps  as 
stated  above,  remembering  that  this  second  technic  crosses  the 
catheters  one  above  the  other.  If,  however,  the  catheters  of  different 
sizes  and  of  different  markings  have  been  used,  no  inconvenience  or 
error  will  ensue. 

Technic  wifh  Urefhracystoscopic  Tubes. — ^Special  instruments  for 
Kelly's  ureteral  catheterism  tubes  include  a  set  of.  dilating  instru- 
ments or  the  Kelly  urethral  dilator,  a  set  of  tubes  and  obturators, 
several  catheters  and  syringes  for  evacuating  the  urine,  Kelly*s  bladder 
forceps  for  swabbing  the  mucous  membrane,  probes  for  recognizing 
the  ureters,  and  finally,  a  stock  of  ureteral  catheters. 

Introduction  of  the  Instrument. — Kelly's  cystoscopic  tube  was  the 
original  t>^e  and  is  taken  as  the  example  for  the  technic  of  all  other 
tubes  such  as  Pryor's,  Cullen's,  and  Luys\  Kelly's  illumination  is  by 
reflected  light  from  a  head  mirror  while  others  use  an  electric  latop 
placed  near  the  objective  end.  The  steps  of  the  examination  are  as 
follows,  including  the  usual  preliminaries  described  for  the  other 
instruments: 

1 .  Empty  the  bladder  with  a  soft-rubber  catheter. 

2.  Anesthetize  the  bladder  with  2  per  cent,  alypin  solution  and  the 
urethra  with  crystals  of  alj^^in,  cocain,  novocain  or  eucain. 

3.  Dilatation  of  the  urethra  is  usually  required  with  bougies-a-boule, 
straight  sounds  or  the  conical  dilator  of  Kelly  in  order  to  accept  the 
largest  tube  reasonably  possible. 

4.  S>Tn's,  the  genufacial,  or  Trendelenburg's  posture  is  preferred. 
The  last  has  the  advantage  of  causing  the  abdommal  contents  to 
gravitate  away  from  the  bladder  and  permit  more  ready  entrance  and 
examination  of  it.  In  fleshy  patients,  when  possible,  the  genufacial 
position  relieves  the  bladder  best. 

5.  Passage  of  the  largest  tube  possible  without  traumatism  is  easy 
with  the  obturator  in  place  and  guided  by  the  finger  when  required. 

6.  Withdrawal  of  the  obturator  is  followed  by  the  outlet  of  urine  in 
the  bladder  and  the  inlet  of  air  from  the  dilatation. 

7.  Illumination  is  now  turned  on  and  the  bladder  cavity  explored 
in  exactly  the  same  manner  as  with  any  other  direct-vision  instrument, 
including  the  detail  of  search  for  the  ureters. 

8.  Residual  urine,  if  present,  is  pumped  out  with  catheter  and 
syringe  or  wiped  away  with  the  swabs  on  the  vesical  forceps. 

9.  Passage  of  the  ureteral  catheter  requires  drjTiess  and  cleanlines 
of  the  field,  presence  of  the  ureter  at  the  objective  end,  pressure  of  the 
tube  against  the  mucosa  to  aid  in  keeping  out  urine  from  the  other 
ureter,  gentle  passage  of  the  catheter  to  the  desired  depth,  followed  by 
search  and  catheterism  of  the  opposite  ureter  by  exactly  the  same 
steps. 

Withdrawal  of  the  Kelly  Tube  is  performed  in  much  the  same  manner 
as  the  same  detail  with  the  other  instruments  and  the  collection  of  the 
separate  specunens  is  similarly  managed.    Errors  with  the  Kelly  tube 
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e  chiefly  due  to  the  similarity  between  the  ureters  and  other  depres- 
>ns  of  the  mucosa.     Distinction  is  obtained  by  exploration  with 
obes  before  the  catheters  are  passed. 
Advantages  of  Kelly  Tubes  are : 

1.  The  field  may  be  kept  dry  and  not  infected  from  the  rest  of  the 
adder  for  the  passage  of  the  catheter. 

2.  The  presence  and  condition  of  both  kidneys  may  be  quickly 
tx>gnized  as  with  any  other  cystoscopy 

3.  Ureteric  conditions  of  any  type  may  be  explored  with  facility. 

4.  Catheters  retained  in  the  ureters  serve  as  landmarks  during 
tensive  pelvic  operations  and  thus  prevent  damage  of  the  ureters. 
Technic  with  the  Braasch  and  Eisner  Cystoscopes. — As  previously 
scribed  these  instruments  are  virtually  modified  tubes  and  axial 
sion  instruments. 


r;       .  — ni 


Fig.  276 


Fio.  277 


Fio.  278 


FiQ.  279 


Fio.  2S0 


Fio.  281 
•"iGS.  276-281. — Graduated  ureteral  catheters.  Fig.  276,  ball-pointed  ozploriDg 
tniment.  Fig.  277,  round-pointed,  double  eye,  Paateau  catheter  with  centimeter 
duations,  but  without  five  centimeter  fn^duations.  Figs.  278,  279  and  280,  respec- 
»ly,  the  round-,  whistle-  and  olive-pointed  Alljarran  cathet<^r8  with  double  eyes  and 
timeter  and  five-centimeter  graduations.  Fig.  281,  catheter  of  Albarran  with 
•ulder  three  centimeters  from  the  tip. 

General  preliminaries  and  intrwluction  of  the  instrument  are  the 

ne  as  with  all  other  cystoscopes  just  described  with  the  following 

litions: 

I.  The  obturator  is  withdrawn  and  the  air-tight  window  sealed. 

J.  Toilet  of  the  bladder  if  not  previously  performed  requires  inflation 

Ji  water  and  in  and  out  irrigation,  the  supply  tube  being  attached 

the  stop-cock  and  the  outflow  occurring  through  the  catheter  tubes 

►vided  with  short  rubber  tubing,  permitting  shutting  off  of  the 

flow  by  pinching  them  against  the  eye-piece. 

;.  Exploratory-  cystoscopy  and  search  for  the  ureters  follo\^  in  the 

16  manner  as  for  the  axial  vision  instruments.  « 
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4.  Dilatation  is  maintainpii  with  air  nr  water.  Air  is  not  witbmil 
danger  of  ahsorptinn  and  emboHsm  as  proved  by  c^s?  reports  in  liUf^ 
ture.  Water  is  preferred  to  air  and  at^nrdiiiK  to  Braasdi  nhmiklbr 
under  slight  continuous  flow  during  the  operation. 

5.  After  the  ureter  is  located,  the  ralheter  sterilizetl  is  bmuglit  Wtir 
operator  mth  sterile  instruments  and  engaged  in  its  eanal  in  the  anr 
way,  next  advanced  along  the  canal  over  the  Held  of  vision  ami  intotbt 
ureter.  Simple  diagnosis  requires  a  penetration  of  II)  cm.  whilrfull 
exploration  of  ureter  and  kidney  pelvis  denmntU  the  full  ailvuur  "^ 
the  cathptfT. 

Choice  of  Instruments. — C'hoice  of  instrumentn  for  ureunl  c»t^ 
eterizutimi  is  ]mirticHlly  the  same  as  for  onlinary  cy^tosicupy.    "P* 
begiiuier  should  W  so  skilful  with  the  ax'al  vision  anrl  the  latemvii*»* 
cystoscope  of  u  type  with  which  he  is  familiar,  that  ihe  parrf»a«r  f_ 
many  instruments  is  unnecessary  and  ill-advised.    For  this  iwisoo    '•^ 
axial  vision  instrument  of  Brown  or  one  of  its  mtMliiiuitions  aul   *** 
laterovision  instruments  of  Buerger,  or  one  of  its  forei^  equi\'»kr^**. 
are  all  the  requireil  set  for  a  very  large  numl)er  of  average  raae*.   Oi^^"^ 
instnmients  may  be  purchnstnl  as  need  may  arise, 

PATHOLOGICAL  URETERAL  SEQUELX. 

Varieties  of  Pathological  Ureteral  Sequels.^  'ertairi  un-tenl  conditk^^—^ 
of  great  importance  have  definite  subjective  and  objective  s\*nipti 
like  diseases,  altiiough  not  diseases  but  only  pathological  sequels. 
most  significant  are  stricture,  obstnietion,  dilatation,  wounds 

fist  11  lie. 

URETERAL  STRICTURE. 

TorietieB  iiiLlude  Jiniitoiniciil  uiul  putliologii'jt]  xarietirs.  AiutdOiH 
ally  tile  ureter  shows  nonnal  riarro«mgs  at  the  renopelvic  outlet,  t 
iliac  ve-ssels  and  the  bladder  wall.  Pathologicnl  constriclicm  'a  mo^*^^^ 
common  at  the  meatus  but  like  urethral  stricture  may  present  at  ■"*^^j'.. 
[Klin  t .  The  degree  of  closure  varies  fnmi  moilenite  to  light,  but  is  rwrf*"^'. 
complete,  and  the  varieties  of  tlie  lesion  arc  dilatable  or  soft  ami  rig*^"-^ 
or  hani.  i 

Etiolojy-"'rh»^  causes  of  ureteral  stricture,  like  tliose  of  unrthn^^^^ 
stricture,  are  intrinsic  and  extrinsic,  both  nithin  and  without  tlw^^*|^ 
ureter,  and  are  essentially  infiammator},'  from  imderlying  tnf vctan •^ J-"^' 
traumatism  and  foreign  bodj-.  _l^ 

Pfttholofj. — The  pathology  of  ureteral  stricture  n-scmbles  the  rtsnlt;*-^ 
of  inflammation  in  all  mii(H>us  nierobrones  and  presents,  therefore.  "-^^ 
inflammation,  infiltration,  sear  and  contracture.  .MtrrattuRs  in  thg-^^^" 
caliber  of  llie  canal  affect  the  ureter  above  and  below  the  stricture,,  "^^r. 
resulting  in  dilatation  above  and  atony  below  with  morr  or  less  mter— '"^^i 
mittent  or  chronic  discharge  of  mucus,  pus  and  blood,  in  strinip  and»^ 
shreds,  exactly  as  in  urethral  stricture.  l. 

Sequel!.— The  sequels  of  ureteral  -itricture  in  the  bladder  occur  onl}'  '■^— 
when  it  is  nef  r  or  at  tlie  meatus  and  affect  tlie  floor  with  coogertion,  -^  *^" 


RUCTIO, 

1  and  cysts,    bi  the  ureter  the  results  abo\'e  are  dilatation  with 

jter  atony,  and  below  altered  activity  with  atonj'.  Both  involve  more 
f  less  chronic  inflammation.  In  the  kidney  the  outcome  is  at  first 
latation  of  the  pelvis,  then  hydronephrosis,  and  finally  pyeloneph- 
Eia.  A  partial  stricture  rendered  suddenly  complete  causes  cessation 
.  renal  function.  On  the  afTected  side  the  foregoing  changes  occur 
kile  on  the  normal  side  compensatorj'  hypertrophy  and  overactivity 
I'  the  kidney  occur. 

Diagnosis.— I 'reteral  stricture  is  suggested  by  subjective  pam  and 
kcomfort  var>'ing  with  the  lesion  in  situation,  degree  and  constancy, 
teof  of  ureteral  stricture  rests  on  reduction  in  the  siae  of  the  catheter 
Usable  or  in  absolute  impermeability  to  these  instruments,  and  on 
fe  pain,  blwRi  and  discharge  related  with  exploration. 
TFieatment. — Ureteral  stricture  has  indications  along  the  same  lines 
1  those  of  mechanical  and  inflammatory  ureteral  obstruction  and 
(station  and  lithic  ureteral  obstruction,  and  is  accordingly  discussed 
ider  these  headings. 


P  URETERAL  OBSTRUCTION  AND  DILATATION. 

f\_ 

Cwaes.— Obstmction  and  its  sequel,  dilatation  of  the  ureter,  are 

Bsidered  together  for  the  reason  that  the  latter  hardly  ever  occurs 

Ithout  the  former.    It  might  be  well  to  consider  these  subjects  with 

ricture,  were  it  not  for  the  fact  that  obstruction  may  exist  without 

licture  of  the  ureter  itself. 

The  common  factors  of  ureteral  obstruction  and  dilatation  are  in 

aiation,  urethral,  prostatic,  vesical,  uterine,  vascular,  inflammatory, 

iic  and  paralytic. 

Mechanical  Ureteral  Obstruction  and  Dilatation.  ~Tarieti«s  and 

bical   Features.  —  I'rethral   stricture,   prostatic   hypertrophy,  and 

«cal  neoplasm  simply  by  the  hydraulics  of  back  pressure  of  urine 

ipeded  in  outlet,  set  up  progressively,  hypertrophy,  dilatation  and 

TCnic  inflammation  of  the  ureter.    The  urinary  discharge  is  strong 

I  long  as  the  muscular  coat  is  healthy,  and  weak  when  the  stage  of 

ony  appears. 

Pressure  of  the  gravid  uterus  acts  directly  on  the  ureter  as  it  does  on 

lins  and  induces  obstruction.    The  urinary  discharge  is  feeble  in  the 

irked  cases  only.    Its  frequency  is  normal,  as  there  is  no  alteration  in 

B  nervous  or  muscular  mechanism. 

^e  sequel  is  hydronephrosis,  and  later,  with  infection,  pyelitis. 

ie  diagnosis  is  by  catheterization  which  usually  evacuates  a  copious 

ady  flow  of  urine  in  drops  like  a  hydronephrosis,  normal  and  clear, 

less  pyelitis  has  supervened. 

Aberrant  renal  and  lumbar  arteries  may  cross  and  constrict  the 

eter,  resulting  in  the  vascular  forms  of  ureteral  obstruction.    The 

gpee  is  usually  moderate  and  the  symptoms  slight.    The  diagnosis 

)to  on  a  dilatable  evenly  passable  obstruction  with  littl?  discomfort 


to  the  patient  and  with  marked  relief  of  dilatation  of  the  nrrul  pijni 
if  present  through  the  steady  rapid  dropping  of  the  urine. 

Treatment.^Mechanical  ureteral  obstruction  and  dilatation  isaai 
first,  the  removal  of  the  cause,  and  second,  the  relief  of  the  loiotiii 
the  ureter  if  persistent,  after  the  cause  has  been  remedi*-d.  The  ittpi 
of  this  procedure  are  tlie  same  as  those  discussed  under  treatinnil  J 
lithic  ureteral  obstruction. 

Inflammatory  Ureteral  Obstraction  and  DilaUtion.  Locuio.- 
Inflammatory-  ureteral  obstruction  may  be  loaited  wiihin  am!  wA- 
out  the  canal  at  any  point.  The  infrapehic  segment  of  the  mrw 
is  more  or  less  associated  with  lesions  of  the  blaihler  aljout  tt« 
meatus  while  the  suprapelvic  or  upper  two-thirds  of  the  untet  nay  l« 
diseased  with  little  or  no  effect  on  the  bladder.  'I'uberculosis  avM 
multiple  constrictions,  dilatations,  ulcerations  and  similar  Urmta  in 
the  ureter  as  elsewhere,  and  is  the  commonest  source  of  inflamnutor* 
obstruction.  Foreign  bodies,  namely,  calculi,  are  identified  with  stric" 
ture  and  dilatation,  and  are  considered  under  the  suKteqiient  bmiini 
of  lithic  ol  struct  ion. 

The  exudate  varies  with  the  degree  of  inflammation.  Thi*  cwnmotK^ 
organisms  are  Bacillus  tuberculosis  and  Bacillus  cult  communis. 

I'reteral  catheterism  and  all  its  modem  adjuvants  are  often  mjuinJ 
for  final  diagnosi.s. 

Litlbic  Ureteral  ObstmctioD  and  DilatatioD.— Varieties  and  rffri^ 
cance  of  lithic  ureteral  obstruction  are  formative,  migraloiy  loi 
impacted.  The  significance  of  stone  in  the  ureter  is  the  (art  •*■ 
degree  of  the  obstruction  and  the  effect  on  the  ureter  at,  abovi  iin 
below  the  point  of  impaction  and  on  the  kidney. 

CaxiM.— Formative  or  native  iiTeteral  calculi  &n  the  product  of  cinw* 
inflammation  associated  with  other  sources  of  obstruction,  but  iR 
relatively  much  less  frequent  than  the  other  two  form."*, 

Migralory  ureteral  calculi  are  of  renal  and  ijolvic  origin.  Snnl 
stones  of  this  class  pass  throughout  the  ureter  into  the  bladder  ■it'' 
few  but  se\ere  sjinptoms  of  colic.  Their  arrest  is  tpmporuA'  tl  «* 
of  the  normal  constrictions  of  the  ureter.  Occasionally  thty  •« 
returned  into  the  pelvis  of  the  kidnej'  from  the  narrowing  ju.*t  disUl  W 
it,  but  more  commonly  they  slowly  descend  into  the  bladder  wlwet* 
cystoscopist  may  discover  then],  or  are  evacuated  nitli  the  urine.  T^bS, 
sucli  stones  are  not  very  commonly  under  cystoscopic  examinitioD- 

Impacted  ureteral  calculi  are  capable  of  no  further  d^'scent  brjiHid 
their  point  of  fixation.  By  far  the  most  numerous  are  arrested  myl'*" 
tory  stones  from  the  kidney  and  pelvis  above,  while  a  few  are  fonii»ti™i 
due  to  local  ureteral  disease.  About  30  per  cent,  of  these  utontf  a^ 
impacte<I  in  the  proximal  third  of  the  ureter,  just  titstal  to  tfae  pc^'th 
about  15  ]>ercent.  in  the  middle  third,  just  proximal  to  the  brimt't^ 
bony  pelvis  in  the  region  of  the  common  iliac  vessels,  while  .vi  per  crtt- 
are  in  tbe  distal  or  vesical  third  of  the  ureter,  (Specially  in  the  itj*" 
of  the  outlet  where  the  ureter  pierces  the  bladder. 
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Jhemical  CompoBition  of  Calculi.- — Ureteral  obstruction  is  the  same  in 
!  concretions  and  compositions  as  those  found  in  vesical  and  ureteral 
culi,  namely,  uric  acid  and  oxalates  in  most  primary  cases,  phos- 
ates  in  the  majority  of  secondary  cases.  Compound  atones  are 
uid  in  which  a  uric  acid  nucleus,  after  infection,  receives  a  deposit 
I^osphates  of  the  pelvis  with  decomposition  of  urine. 
Uric  acid  caJciili  occur  in  acid  urine,  often  associated  with  uric  acid 
d  urate  crystals.  They  are  commonly  brown  with  red  or  yellow  tone. 
«y  are  somewhat  apt  to  be  small  and  faceted  because  multiple,  hard 
ier  than  soft,  ovoid  or  spheroid,  rough  and  irritating.  They  com- 
mly  form  the  centers  of  compound  stone  with  phosphates  and  other 
nndary  deposits  upon  them.  They  are  the  moat  common  stones  in 
called  primary  nephrolithiasis. 

Oxalate  of  time  atones  also  occur  in  acid  urine,  are  brown  or  blackish, 
Aer  than  the  uric  acid  calculi,  very  rough,  hardly  ever  smooth,  con- 
tuting  the  so-called  mulberry  calculus.  The  urine  commonly  con- 
ns oxalate  crystals.    Oxalate  stones  appear  in  secondary  cases  as  a 

Oystin  stones  are  very  rare  and  occur  only  in  acid  urine. 
Phospltatic  stones  are  the  rule  in  alkaline  urine,  less  so  in  acid  urine, 
(  commonly  white,  spheroid,  larger  than  the  others  because  more 
lidly  formed,  rough  but  less  so  than  the  oxalates.    The  urine  is  very 
I  of  phosphatic  detritus. 

Beqaels. — Sequels  of  lithic  ureteral  obstruction  arise  from  the  partial 
complete  closure  of  the  canal,  and  aft'ect  the  ureter  and  the  kidneys. 
Dn  the  ureter  the  conditions  at  the  seat  of  the  stone  are  chronic 
Ummation,  irritation  and  ulceration  with  their  essentia!  accompani- 
nts  of  mucus,  pus  and  blood.  The  proximal  ureter  is  dilated  at 
rt,  hypertrophied,  later  atonied,  while  liie  distal  portion  is  congested 
d  like  the  whole  ureter  the  seat  of  inflammation. 
[n  the  kidney  of  the  same  side  partial  obstruction  results  in  altered 
iction,  dilated  pelvis  and  hydronephrosis.  Later  infection  progresses 
1  produces  pyonephrosis.  Nephritis  usually  precedent  to,  is  aug- 
nted  by  the  stone  and  its  obstruction.  Complete  obstruction 
Bes  anuria,  on  the  affected  side,  and  sometimes  in  both  kidneys,  of 
ere  and  even  fatal  type. 

B  the  kidney  of  the  opposite  side,  partial  obstruction,  e9i>ecially  if 
gressive,  results  in  compen.satory  hj'pertrophy,  so  that  this  one 
pey  may  be  domg  more  and  more  and  finally  all  the  urinary  excre- 
1.  Sudden  complete  obstruction,  as  just  stated,  means  anuria  and 
reafter  rapidly  developed  compensation. 

tlAiJuaia. — Lithic  ureteral  obstruction  is  finally  determined  only 
the  basis  of  history,  urinalysis,  physical  examination,  cystoscopy, 
twal  catheterization  and  j:-ray  investigation. 
He  subjective  history  of  ureteral  stone  is  commonly  of  recurrent 
icks,  at  first  slight,  and  later  of  slowly  progressing  intensity,  or  of 
tp,  intense  attacks  referred  to  tlie  thighs  and  genitals,  especially 
*s.     Dull,  heavy  and  indefinite  discomfort  may  precede  the  attacks 
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for  long  periods  or  alone  be  present.  Stones  in  the  vesical  portion  of  the 
ureter  usually  cause  severe  poUakiuria  and  symptoms  of  cystitis. 
Nausea,  shock,  chills,  fever  and  prostration  accompany  extreme  cases. 

Urinalysis  is  usually  not  very  satisfactory^.  It  may  vary  frran  normal 
hyperacid  urine,  with  little  or  no  signs  of  renal  or  ureteral  disease,  to 
acid  or  alkaline  urine,  with  the  signs  of  pyonephrosis,  hydroneiJirosis, 
nephritis,  ureteritis  and  the  like. 

Urinary  function  is  affected  little  or  much  according  to  the  severity 
and  the  suddenness  of  the  obstruction.  Immediate  absolute  obstruc- 
tion causes  anuria  on  the  affected  or  both  sides.  Slow,  recurrent 
obstruction  sets  up  decreasing  function  on  the  affected,  and  increasing 
excretion  on  the  opposite  side.  The  total  output  is  usually  normal  evoi 
when  one  kidney  has  finally  passed  out  of  use.  Hydronephrosis,  while 
closed,  may  or  may  not  change  the  quantity  of  the  urine,  aocoiding 
to  the  validity  of  the  normal  kidney;  while  being  relieved  there  is  more 
or  less  sudden  and  free  outflow  of  the  urine.  Infection  and  other 
changes  in  the  various  urinary  organs  accompanying  the  stone  and  its 
obstruction,  give  characteristic  urinarj^  conditions. 

Physical  examination  in  lithic  ureteral  obstruction  usually  elicits 
tenderness,  pain  and  increased  pus  and  other  urinary  sediments.  It 
should  include  abdominal  exploration  along  the  course  of  the  ureter 
and  bimanual,  rectal  or  vaginal  examination.  The  former  avails  above 
the  brim  of  the  bony  pelvis,  and  the  latter  below  it,  so  that  frequently 
stones,  at  or  near  the  bladder  wall,  may  be  felt  and  even  delivered  into 
the  bladder  by  these  manipulations. 

Cystoscopy. — Diagnosis  of  lithic  ureteral  obstruction  usually  reveals 
no  cystitis  unless  the  bladder  has  become  secondarily  involved,  and 
no  material  alteration  of  the  meatus  if  the  stone  is  in  the  proximal 
two-thirds  of  the  ureter.  If  the  stone  and  its  obstruction  are  near  the 
meatus  in  the  vesical  third,  its  pressure  excites  hyperemia,  edema  and 
enlargement,  and  its  consequent  inflammation  produces  mucus,  pus 
and  blood. 

In  the  upper  and  middle  thirds  of  the  ureters,  at  the  renal  pehis,  and 
above  the  bony  pelvic  brim,  ureteral  stone  causes  very  few  vesical  signs 
and  none  whatever  on  which  diagnosis  may  be  based.  The  urine  is 
discharged  in  small,  frequent  spurts,  past  the  ball-valve  action  of  the 
stone.    Less  than  half  the  stones  of  the  ureter  are  in  these  regions. 

In  the  lower  vesical  third,  however,  the  picture  of  the  ureteric  mouth 
is  one  of  prolapse  by  inflammation  and  edema,  cystic  degeneration  by 
pressure  and  irregularity  and  masking  of  the  lips.  Hemorrhagic  spots 
and  edema  are  common  in  the  annexa.  Acute  cases  show  these  con- 
ditions which  subside  with  the  chronic  cases  to  patulous  deformed  and 
contractured  mouths  and  mucopurulent  stringy  discharge.  The  inte^ 
ureteric  fold  and  the  ureteric  folds  are  prominent,  thick,  inflamed  and 
sometimes  edematous  in  the  acute  cases  and  prominent  and  thickened 
in  chronic  cases. 

Lithic  ureteral  obstruction  in  the  vesical  segment,  that  is,  within  or 
near  the  bladder  wall,  causes,  in  acute  cases,  submucous  eccb^mosis. 
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extensive  prominent  edema,  masked  prolapsed  meatus  and  similar 
changes  in  the  ureteric  and  interureteric  folds.  Mucus,  blood  and  pus 
are  discharged  with  the  urine  usually.  In  chronic  cases  the  meatus  is 
deformed,  contractured  and  patent  and  ejects  stringy  discharge.  If 
the  stone  presents  it  appears  as  a  rounded  or  conical  brown  to  gray 
button  in  the  meatus.  Such  a  cystoscopic  picture,  combined  with 
severe  paroxysms  of  pain  and  pollakiuria,  is  strongly  diagnostic  of 
stone  near  the  outlet  of  the  ureter. 

Lithic  obstruction  of  the  ureter  during  progressive  descent  of  the 
stone  gives  the  same  variations  in  the  picture  as  just  described  for 
impaction  in  various  points,  but  not  with  suflBcient  reliability  for  a 
fixed  diagnosis. 

Ureteral  Catheterization.  —  The  diagnosis  of  ureteral  obstruction 
should  include  the  use  of  conical,  olivary  and  flute-end  standard 
ureteral  catheters  with  or  without  stylets,  bismuth  and  lead  ar-ray 
catheters,  wax-tipped  catheters  of  Kelly  and  the  wax-tipped  whalebone 
filiform  guides  of  Harris.  The  stone  commonly  arrests  the  catheter 
or  permits  it  to  slide  by  with  sudden  jump.  Pain  and  slight  bleed- 
ing are  common  through  disturbance  of  the  stone  in  its  bed.  If  the 
catheter  passes  and  remains  imblocked  by  mucus  and  pus,  a  more  or 
less  copious  evacuation  of  urine  from  the  dilated  ureter  and  pelvis 
above  follows. 

Radiography, — ^Lithic  ureteral  obstruction  demands  careful  repeated 
photographs  in  all  cases  of  doubt  or  seemingly  negative  results.  No 
photograph  is  conclusive  unless  the  shadow  of  the  stone  overlies  or  is  in 
close  relation  to  that  of  a  styleted  or  a  bismuth  or  lead  a:-ray  catheter, 
or  corresponds  with  the  lower  point  of  the  dilatation  of  pelvis  and  ureter 
above  the  stone  revealed  by  filling  these  portions  with  50  per  cent, 
argyrol  solution  or  collargol.  Errors  arise  from  phleboliths  and  some- 
times changes  in  lymphatic  glands  near  the  ureters,  particularly  below 
the  bony  pelvic  brim.  A  precaution  is  free  evacuation  of  the  bowels 
whose  contents  may  give  deceptive  shadows. 

Treatment. — ^Lithic  ureteral  obstruction  is  approached  through 
intravesical  and  extravesical  routes.  The  extra  vesical  methods  are  the 
major  operations  which  should  be  further  mentioned  here.  The  intra- 
vesical details  include  local  anesthesia  of  the  ureter  and  free  lubrication 
by  the  injection  of  sterilized  olive  oil  above  and  below  the  stone,  as  a 
stimulant  of  peristalsis  and  an  aid  of  descent.  Through  the  operation 
cystoscope  the  lureter  should  be  dilated  with  ureteral  catheters,  filiform- 
tipped  dilators  or  Buerger's  ureteral  bougies-a-boule  with  or  without 
the  passage  of  the  d'Arsonval  electrical  current  as  a  preliminary  of 
either  the  foregoing  or  the  following  steps.  After  widening  the  canal  the 
stone  may  be  delivered  with  the  aid  of  vesical  forceps,  such  as  Buerger's, 
through  the  operation  cystoscope,  the  direct-vision  instruments,  and  in 
women  the  endoscopic  tubes.  The  Buerger  cystourethroscope  might 
be  available  in  rare  cases.  Occasionally  stones  may  be  delivered  by 
massage  through  the  vagina  and  rectum. 
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U&ETERAL  WOUNDS  AND  nSTUUl. 

Occuirence. — Ureteral  wouiids  occur  cliicfly  as  rupture  durio); 
injury  of  the  kidney  and  punctured  and  incised  wi>tuids  (x»mjileU:l.t 
incompletely  dividing  the  canal.  Fistulne  of  the  un-ter  rraultji  tran 
such  incidents  mast  commonly,  and  less  frequently  from  sloujdiinn  tltn 
severe  infection ,  pressure  or  trauma  or  other  interfen-ncT  with  nutiitwn. 
Most  trauma  occurs  bi  men  and  in  the  proximal  two-iliinls  ol  ih* 
ureter,  associated  with  renal  injur>-,  while  i>perati\f  aecwknts  ■» 
more  frequent  in  women  and  below  the  pelvic  brim  where  the  URta 
is  in  relation  with  the  internal  sexual  organs. 

Diagiiosia. — I'reteral  wounds  are  recognized  at  tlie  time  of  operstioa 
for  injury  of  the  kidney,  or  of  operatioti  for  other  pur|x)»*^-  In  bo4 
cases  by  the  appearance  of  urine  in  the  Held  in  the  region  of  the  iimer. 
Fbtulfe  of  the  ureter  are  detennuied  bj'  a  historj'  of  exten^x-e  i 
vention  for  cancer,  tubal  and  uterine  dLsease,  followed  by 
discharge  of  urine  t>eginning  during  the  first  few  hours  aftrr  the 
ation  or  several  days  later,  if  gangrene  has  tw-en  an  rleoip-nt  " 
of  the  fistulous  outlet  rests  on  tlie  point  of  its  disclmi^ce— alMlooiinaiB 
vaginal,  uterine,  intestinal  or  rectal.  Constant  leakage  from  tb* 
urethra  may  mean  temporary  paresis  or  permanent  panil>'>i«  of  t 
canal  and  not  damage  to  the  ureters.  Dyes,  such  as  indigocarniiDr 
methylene  blue,  injected  into  the  circulation  will  show  on  the  drrMing 
in  a  few  moments,  namely,  high  or  low  in  tlie  vagina,  accurdinic  to  tW 
|M>int  of  outlet,  or  on  any  other  surgical  dressing  wlierever  pl»crd.  If 
this  test  is  watched,  the  dressing  may  be  removed  and  the  iltsch&rgc 
of  dye  seen  at  the  mouth  of  the  fistula  before  itt  amiexa  are  stmtnftl, 
and  thus  hide  the  exact  point. 

Cystoscopy  will,  in  recent  cases  with  partial  di\'ision  of  the  ureter  ooly^ 
reveal  little  change  or  only  a  reddening  of  the  meatus  and 
wounds  of  low  situation.  Complete  division  of  the  ureter  may  or  nMjf 
not  show  cessation  of  muscular  action,  precisely  as  in  same  cmaes  oC 
nephrectomy  when  the  nerve  supply  of  the  ureter  htm  not  beok 
damaged.  No  urine  escapes  from  sucli  cases  while  much  or  little 
when  the  dixision  is  incomplete. 

Ureteral  calketfrum  is  hazardous  in  recent  cases,  espctiaUjT 
pecte<l  rupture,  and  is  rarely  done  excepting  with  the  greatoti 
ness  and  caution.    In  older  cases  the  catheter  will  be  obst 
iniiltnttion  almut  the  point  of  injury. 

Treatment.— NVounds  of  the  ureter  during  oiH'ration  may  often  be 
primarily  suturml,  or  if  this  is  impossible,  the  proximal  end  may  be 
implanted  into  the  summit  of  the  bladder.  A  fistulous  tract  may  oftea 
be  made  to  heal  by  applications  to  its  mouth,  especially  if  the  opetuocj 
is  very  near  the  bladder  into  the  vagina.  The  kidney  in  old  fi^nhe  ' 
often  infected  and  indicates  nephrectomy.  Preventives  of  infection 
the  kidney  are  the  regular  use  of  antiseptics,  inteniolly  for  the  urioep' 
and  externally  for  the  outlet  of  the  fistula  in  the  vagina  or  on  the 
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FUNCTIONAL  CAPACITY  OF  THE  KIDNETS. 

Importance  ol  Detennmation  of  Renal  Function.— The  knowledge 
gained  from  functional  renal  tests  is  the  basis  of  all  surgical  interven- 
tion and  of  selection  of  cases  in  such  a  manner  as  to  make  operative 
statistics  much  more  reliable,  judicial  and  fau".  Unless  the  study  of 
the  reoal  reser\e  force  shows  that  one  kidney  is  reasonably  capable  of 
caiTving  on  the  body  function,  its  diseased  fellow  cannot  be  wisely 
interfered  with  in  material  degree. 
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The  object,  therefore,  of  functional  kidney  tests  Is  to  indicate  the 
degree  of  destruction  of  the  kidney  function  on  the  diseased,  or  rela- 
tiveiy  diseased  side,  as  compared  with  the  capacity  of  the  kidney  on 
the  normal  or  relatively  normal  side. 

Older  methods  of  renal  investigation  are  chiefly  embodied  in  urin- 
alysis, phj'sical,  chemical,  microscopical  and  bacteriological,  with  little 
distinctive  accuracy,  however,  because  the  urines  from  both  kidneys 
are  mbted  in  the  bladder,  and  disease  of  the  bladder  and  urethra 
directly  and  commonly,  and  disease  of  the  prostate,  uterus  and  vagina 
indirectly  and  less  commonly,  confuse  the  deductions. 

Polyuria  of  reflex  origin  increases  the  quantity  and  transparency  of 
the  urine  but  decreases  the  specific  gravity,  color,  percentage  of  urea 


and  of  other  important  salts  and  proportionally  the  microscupir 
elements. 

Keflex  oliguria  reverses  all  these  conditions  and  thus,  also,  is  «  sourer 
of  error. 

Urea  determination  alone  may  not  be  relied  on  because  its  pcroratage 
varies  in  health  with  diet,  exercise  and  other  factors.  Kvvn  witli 
ureteral  catheterism  it  Is  uncertain  because  leakage  aroutid  the  cwthrter 
is  n  serious  difficulty  and  indicates  the  necessity  of  always  usinf  full 
size  catheters. 

Urinary  salts  other  than  urea,  such  as  the  chlorides  and  pho>^hatH. 
vary  with  diet,  exercise,  nervous  and  other  states,  ami  are  in  themsd^'c^ 
not  very  stable  chemically,  and  hence  cannot  be  relied  cm  as  indices  of 
renal  power. 


Albumin  content  of  the  urine  has  important  varietieA  from  other 
than  the  kidney  sources,  such  as  the  prostate.    .Such  a  factor  must 
of  all  be  determined.    The  overstrained  normal  kidney  doing  the  dul 
of  its  failing  or  failed  fellow,  may  have  the  albuminuria  of 
and  intoxication,  which  disappears  after  the  diseased  kidney  with  il 
toxic  effects  is  removed.    .-Ubuminuria  also  varies  with  diet,  exercise, 
all  toxic  and  absorptive  states,  and  therefore  does  not  finally  denote 
rcnul,  cspcciiilly  surgical  reiud  lesions. 
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Microscopic,  especially  epithelial,  elements  in  the  urine  vary  during 
the  exacerbations  of  chronic  renal  conditions,  and  appear  to  be  due 
largely  to  congestion  of  the  better  kidney.  Pilcher  has  determined  this 
by  actual  ureteral  catheterism  to  the  degree  that  sediment  of  renal 
epitheha  somewhat  resembles  pus  in  the  test-glass.  Such  increased 
microscopical  findings  disappear  after  a  nephrectomy. 
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It  will  readily  be  noted  that  all  the  foregoing  established  means  of 
investigating  the  kidneys  have  their  value  but  are  not  final  in  their 
results,  being  really  contributorj'  and  corroborative  evidence. 

Ureteral  catheterism  has  with  absolute  finality  shown  the  difference 
between  tlie  urines  in  tlie  bladder  and  from  the  individual  kidneys. 
Vesical  urine  is  necessarily  affected  by  disease  there,  whereas  the  urine 
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through  the  ureteral  catheter  is  affected  chiefly  in  quantity  bj-  lesh 
and  reflex  polyuria  or  oliguria — all  more  or  U-as  siutnountable  i 
culties,  as  compared  with  the  masking  of  the  obaen'atioa  thni 
urine  from  a  cystitis  as  well  as  a  renal  lesion. 

Urethroscopy  is  valuable  for  clearing  up  the  source  of  pus  and  bl 
for  examples,  in  cases  where  the  upper  urinary  tract  Li  aho»"H  t 
free  of  disease. 


Advanced  Functional  Reoal  DiaKnosis  includes  the  followiDg  metl 
in  ascending  onler  of  merit  in  the  present  state  of  knowledRc:  iirin 
t'onducti\ity  to  electrical  current,  cryoscopj'  of  blood  and  ur 
chromoc>'5to3copy,  artificial  polyuria,  artificial  glycosuria  an*!  pbei 
sulphonephthalein  excretion.  Other  than  the  last  test,  obsenati 
as  to  the  excretion  of  other  substances  have  l*ccii  made  but  diHcanle 
misleading,  examples  are  among  drugs,  salicylic  acid  and  iodid 
potash,  and  among  dyestuffs  methylene  blue  and  fucbiUn.  1 
reliance  may  be  placed  on  experimental  glycosuria,  the  phenolsul|l 
nephthalein  test  or  chrouiocystoscopy,  if  interpreted  in  the  IJgbl 
the  older  methods,  stated  in  the  first  part  of  this  chapter. 

Eisfmtlal  Data  of  Renal  Function  include  tlie  following  facts:  I 
already  pointed  out.  each  kidney  functimiates  indcfietidi 


[facts:  im 
mdo^g 
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jellow  in  time,  rapidity  and  frequency  of  action  and  in  the  exact  quality^ 
if  *he  urine;  also,  that  tliere  may  be  great  di,sease  and  even  destruction 
f  a  small  portion  of  one  kidney  without  impairment  of  its  total  func- 
ioij;  and  finally,  that  the  results  of  each  and  all  the  foregoing  five 


I 


SS6,— Piilpntiou  uf  the  ItiJn. 


■*<jds  give  corroborati\e  and  valuable  data  for  diagnosis  \n  advanced  I 
^■S3e  of  the  kidney,  hut  confusing  and  contradicatory  data  in  slight  f 
f■'^^«s  of  renal  lesion.    This  is  due  to  the  slight  variations  in  the  tests  | 


kemselves  and  to  the  excretion  of  the  elements  of  the  various  tests  by 
ifferent  parts  of  the  kidney  substance.  The  greatest  variation  seems 
I  occur  l)etween  artificial  gl>'ci).suria  and  the  dye  tests.  For  example, 
Igar  may  appear  from  both  kidnejs  in  twenty  minutes,  the  established 
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normal  standard,  but  a  dye  like  indifEocarmine  may  be  much  d 
in  excretion.    Such  a  circumstance  may  well  be  due  to  the  ficl  d 
different  parts  of  the  kidney  excrete  chemicals  so  diverse  as  it 
carmine  and  phloridzin. 

I'rinarj'  electrical  conductivity  requires  expensive,  delicate  appsntut 
and  difficult  technic,  but  after  all,  jxissesses  the  same  phx'MC&l  bwi 
as  specific  uravity  determination.  It  therefore  sliows  no  advaiil«r> 
and  is  very  little  used, 

Cryoscopy  of  Blood  and  Uiliie.^AdTantaeea  uid  OtsadTUitkiti  - 
The  advocates  of  cryoscopy  admit  that  it  requires  corroboration  Hntii 
other  means  as  a  rule.  Its  physical  basis  is  tliat  of  specific  gni\'itv  mi 
is  closely  analogous  thereto.  Alone  it  has  no  great  adx'antagn  o^"ft 
later  and  more  exact  tests. 

It  owes  its  developments  chiefly  to  European  obsen'crs.    Cii'F'' 
reports  that  urine  of  low  specific  gravity,  hence  of  decreaanl  cnvef^ 
tration,  occurs  in  kidney  disease  which  is  indicated  by  a  low  crj-oscop* 
index.    Rupel  corroborated  this  and  showed  that  the  greater  the  dis<** 
of  the  kidney  the  lower  the  cryoscopic  index  of  the  urine.    Kapsaauo**- 
noting  that  polyuria  occurs  in  the  healthier  kidney  and  oli^ria  in  **" 
diseased  organ,  both  of  reflex  origin,  found  the  freezing-point  of    *** 
polyuric  urine  lower  than  that  of  tlie  oliguric  specimen,  and  tliu»   * 
established  a  eomparati\'e  test  for  the  two  kidncj"3. 

The  tendency  now  seems  to  be  to  combine  and  compnii'  it>"osc^*^ 
of  the  blood  and  the  urine  in  eacli  patient.     Kummell,  for  exam;^f^.' 
sajs  that  if  the  crj'oscopic  index  of  the  blood  is  more  than  — OJiO' 
kidnej'  insufficiency  is  established  and  nephrectomy  hauirdoas.    K- 
anyi  has  shown  that  the  normal  hemic  cryoscopic  index  with  healtf 
kidneys  Ls  — 0..t('>°  T,   The  limits  of  variation  in  health  is  only  — (1,01  "^   ^ 
Hence  it  follows  that  functional  tlisea.'ie  of  the  kidney  is  indicated  wfc"  ^^i 
the  crjoseopic  iixlex  of  the  blood  is  less  than  — O.S(i°  C,  iLsinfC  ilwil^- 
water  as  the  standard. 

Piinciplea. ^Essential  crjoscnpy  nf  blood  and  urine  as  in  all  oll*"^^' 
functional  ti-sts  requires  knowk-dge  of  the  quantity  i>f  the  urinf  durii  *r^ 
a  definite  peritxl  and  of  the  pre.sence  of  nenous  and  other  interferi»  ""^ 
elements,  and  judgment,  fiireslght  and  rensoii  in  applying  the  result* 
of  the  tests.  In  a  ner\ous  patient  a  jjolip-uria  during  a  half-hour,  f^^  ^^ 
,  example,  200  c.c.  with  a  consequent  low  cryoscopic  index,  or  an  oliguri^^^V^ 
of  say,  20  c.c,  during  a  half-hour,  with  a  i-onsefpient  high  L-r><isoop  ■^^^^ 
index,  would  both  he  misleading  and  unfair  bases  fur  e^ttmatiiig  tlc*-^^ 
functional  activity  and  reser\'e  of  the  kidneys.  ^j^ 

AppuatoB. — The  apiwnttus  of  erj'oscopj'  of  bIo<td  and  urine  rHnsb^^^TTj 
of  a  flat-bottom  cylindrical  glass  jar,  filled  with  the  frcejtiiigmixtmT  ■ii»^*  lT. 
resting  on  the  usual  chemical  laboratory  standard.  Within  this  is  .  ^^^ 
similar  mucli  smaller  flat-bottom  glass  cylinder  passed  deeply  into  '^'^ihf 
freezing  mixture  and  secured  in  i)lace  by  one  of  tiie  brackets  at  ^^^^^ 
standard.  A  third  and  smaller  similar  glass  tube  fits  inside  of  thb  a 
is  held  in  pt>sition  in  the  same  manner  and  m  as  to  leave  an  air  spi 
betweeJi  them.  A  Heckinann  thermometer  « ith  small  fractional  gradiu 


^  13  passed  through  a  cork  in  the  innermost  cylinder  and  supported 
«  bracket  of  the  standard  so  that  the  bulb  of  the  thermometer  does 
t  touch  any  part  of  the  apparatus,  otherwise  error  will  result.  A 
itinum  wire  also  passes  through  the  cork  as  a  means  of  stirring  the 
tOesxts  under  obser\'Btion.  Unless  the  stirring  is  carefully  and 
[ularly  done,  the  observation  will  he  worthless. 
Technic.^ — -Cryoscopy  of  the  bliMxi  and  urine  is  founded  on  comparison 
Iween  the  free2ing-points  of  distilled  water,  blood  and  urine. 
The  freezing-point  of  distilled  water  is  tlierefore  first  determined  as 
Btrol  and  comparison,  during  constant  gentle  stirring  as  stated,  and 

the  following  steps:  The  temperature  falls  promptly  below. the 
ezing-point,  momentarily  rests,  promptly  rises  to  a  higlier  point 
ere  it  again  brieflj"  rests,  and  then  recedes  to  the  freezing-point  of 
!  mtsture  in  the  outside  cylinder.  The  graduation  reached  by  the 
!  is  read  off  and  recorded  as  the  freezing-point  of  the  distilled 
[er. 

itter  this  control  obsenation  of  the  distilled  water,  the  test-tube  is 
plied  and  the  blood  and  urine  poured  into  it  in  turn.  The  freezing- 
lit  of  each  is  thereafter  determined  in  exactly  tlie  same  manner. 
p  illustration,  if,  owing  to  circumstances,  the  freezing-point  of  dis- 
Sd  water  is  4.03°  C,  and  the  freezing-point  of  blood  is  3.4.5°  C,  the 
i>scopic  index  of  the  blood  is  the  difference  between  these  readings, 
Bely  — 0.5S  "Cor  two  points  below  the  normal  cryoscopic  index  of 

blood — 0.56°  C.  Such  a  result  would  indicate  renal  disturbance 
lisufficiency  in  virtue  of  Koranyi's  observation  that  in  health  the 
iation  is  only  as  little  as  —0.01°  C. 

lie  freezing-i)oint  of  the  urine  varies  from  — 0.9°  C.  to  —^2.9°  C, 
Drding  to  concentration  or  specific  gravity,  again  using  distilled 
ter  as  the  staiulard  of  the  cryoscopic  index.  Kummell  claims  that 
■  than  — 0.0°  ('.  shows  diseased  or  Ijisufficlent  kidneys. 
onrcflB  of  Error. — Deductions  from  crj'oscopy  of  blood  and  urine 
affected  by  renal  lithiasi.''  both  impacted  and  migrator\',  especially 
the  latter  during  colic,  and  by  pressure  of  alKlominal  tiunors  and 
gnancy.  Anemia  and  prostration  even  without  renal  disease  may 
*  the  cryoscopic  index  several  points,  even  to  — 0.5S  "  C.  A  lowered 
>ic  cryoscopic  index,  especially  to  the  limit  of  — 0.(iO°  C,  regarded 
lie  extreme,  indicates  renal  insufficiency  estimated  in  its  degree  by 
amount  of  change  below  the  normal  index  — 0.56°  C 
kitificial  Folyuiia. —  Physical  Basis. — This  test  was  originated  anfl 
tfly  developed  by  AlbiirrMii,  who  was  associated  with  and  followed 
other  European  obsenens.  Alhurran  found  that  the  drinking  of  a 
pe  amount  of  water  increased  the  quantity  of  the  urine  and  changed 

quality,  both  over  a  short  period  of  time.  The  actual  work  thrown 
iti  the  kidneys  is  therefore  increased  and  the  normal  or  less  diseased 
bey  meets  this  emergency  while  the  more  diseased  or  destroyed 
ney  fails  more  or  les.s  fully.  In  other  words,  the  normal  kidney 
kes  reser\'e  force  of  rather  wide  limits  so  that  it  may  accommodate 
If  to  the  increased  fluid  and  the  consequent  strain.    Manifestly  if 
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both  kidneys  are  diseased,  the  response  to, the  test  is  no  pobiiria,  of 
too  little  to  be  reliable. 

Albarran^  and  Guy  on*  have  proved  that  the  diseased  kidney  basin 
most  circumstances  a  constant  output  of  water  and  urea,  while  the 
normal  kidney  shows  the  usual  variations  due  to  diet,  water  drinking, 
exercise  and  the  like,  and  hence  a  capacity  of  response  to  the  poljiirii 
test. 

Essential  Elements. — Functional  renal  capacity  in  the  poljiiric  test 
takes  specimens  of  urine  excreted  in  definite  periods  of  time,  obsenv 
tions  are  made  as  to  the  amount  of  the  urine,  the  percentage  of  urea  or 
its  total,  total  nitrogen  output,  sodium  chlorid  content,  cr>"oscopic 
index,  artificial  glycosuria  and  microscopic  elements. 

The  more  copious  the  pol^oiria  the  greater  will  be  the  changes  in  the 
percentage^  without  necessarily  changes  in  the  totals.  The  tendenc)*  is, 
therefore,  to  make  these  observ^ations  in  terms  of  the  total  output  of 
each  kidney- 

Technic. — During  experimental  poljoiria  bodily  and  renal  rest  are 
secured  by  having  the  patient  in  bed  and  withdrawing  food  and  drink 
for  several  hours  previous  to  the  test.  The  patient  is  then  given  500 
c.c.  of  mineral  or  plain  water  at  one  drinking,  if  possible,  otherwise  at 
several  at  very  close  intervals.  The  bladder  having  been  previously 
prepared  for  cystoscopy,  the  ureters  are  catheterized  and  then  counting 
from  the  time  when  the  500  c.c.  of  water  have  been  taken,  three  speci- 
mens of  urine  from  each  kidney  are  secured,  namely,  one  each  at  the 
end  of  the  first,  second  and  third  half-hour.  All  these  specimens  aie 
examined  for  the  foregoing  elements. 

The  pol\Tiria  or  quantity  curve  of  the  urine  varies  bet^ieen  the 
healthy  and  the  diseased  kidneys,  as  already  pointed  out.  Thenonnal 
kidney  increases  its  output,  as  a  rule  beginning  with  the  end  of  the  first 
half-hour,  continues  the  increment  rather  regularly  during  the  secoo" 
and  third  periods,  reaching  the  maximum  in  the  third  half-hour,  and 
then  a  decrease  sets  in  during  the  fourth  half-hour,  when  the  starting 
point  is  usually  reached.  The  percentage  of  urea  usually  falls  propor- 
tionally with  the  degree  of  the  pol>airia  while  the  total  quantity  of  uwa 
or  of  nitrogen  may  remain  constant  or  even  increase.  The  crj'oscopj^ 
index  also  approaches  the  freezing-point  of  distilled  water  proportion^'y 
with  the  poljTiria  and  similarly  the  relative  number  of  microscopJ^ 
elements  changed.  , 

The  diseased  kidney  shows  little  change  in  the  various  elements « 
the  determination  and  no  real  curve  of  pol\^ria,  both  the  quantit}'™ 
the  urine  and  the  percentage  of  the  urea  remaining  constant  as  a  rw^j 
thus  indicating  that  the  kidney  is  already  working  up  to  its  limit  »^ 
can  assume  no  more  burden. 

'  Congress  IntoniHt.  de  Madrid,  1903  (according  to  the  traasactions  this  P*''''.^ 
never  handed  in);  Ann.  des  Maladies  des  Organes  Genitourinaires.  1903.  xxi.  ^  ,     ,^ 
Exploration  des  Fonctions  R^nales.  Paris,  1905  (Chapter  XII  discusses  e%v^ 
polyuria). 

-  Assn.  frauQttise  d'urol..  October,  1897. 
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Comparative  charts  of  these  facts  were  prepared  by  Keyes,  who  has 
proved  that  normal  kidneys  in  the  same  individual  show  similar  and 
parallel  curves  and  values  of  efficiency,  and  that  these  indices  may 
vary  from  the  first  determination  at  a  second  examination  but  always 
more  or  less  in  parallel  degrees. 

Charts  comparing  normal  and  diseased  kidneys  ^how  a  more  or  less 
constant  unchanging  curve  for  the  affected  side  but  a  wide  curve  for 
the  normal  side. 

BemiltB  and  DediictioiDS. — ^From  experimental  pol>'uria  it  therefore 
follows  that  when  the  percentage  of  urea  and  similar  elements  varies 
little  or  increase  for  either  or  both  kidneys,  the  test  is  negative  and 
unsatisfactory.  I..eakage  around  the  ureteral  catheters  is  important 
and  may  be  provided  for  by  using  the  largest  size  of  instrument  accept- 
able and  those  with  op)en  ends  in  preference  to  conical  or  olivarj''  tip?. 
Albarran  has  suggested  injecting  methylene  blue  through  the  catheter 
to  prove  the  presence  or  absence  of  leakage. 

Reflex  polyuria  and  oliguria  are  a  source  of  uncertainty  in  the  test, 
the  former  leading  to  increased  urine  and  decreased  percentage  of  urea 
as  a  rule,  and  the  latter,  to  the  reverse  states.  Occasionally  the 
quantity  of  urine  remains  the  same  and  the  urea  is  increased.  These 
facts  render  corroboration  by  other  tests  necessary. 

Maximum  polyuria  is  reached  during  the  third  half-hour  and  is 
therefore  the  best  period  of  observation,  yet  it  is  well  to  examine  all 
three  specimens  in  order  to  show  the  regularity  of  increase  in  the 
various  details  through  the  three  half-hour  intervals.  As  stated,  the 
normal  kidney  takes  up  its  addeil  burden  regularly.  The  diseased 
kidney,  on  the  other  hand,  shows  little  or  irregular  or  no  increase  in 
urine,  and  an  unchanged  percentage  in  the  urea  and  other  elements. 

Bilateral  renal  lesions  bring  in  another  factor  of  uncertainty  and 
require  study  of  the  case  through  other  means  for  elucidation. 

Advantages  and  Disadvantages. — The  advantages  of  artificial  pol>iiria 
are  that  the  investigation  of  the  several  urinary  contents  permits 
contemporaneous  correlation  and  comparison  thereof,  chiefly  the 
quantity  of  urine,  the  percentage  of  urea,  total  urea  and  nitrogen, 
^ycosuria,  cryoscopic  index,  and  estimates,  in  short,  the  reserve  force 
of  the  kidneys  under  the  polyuria  test. 

The  disadvantages  of  this  test  are  its  duration  through  one  and  a 
half  hours  in  wearying  the  patient  and  the  frequency  with  which  reflex 
polyuria  and  oliguria  and  bilateral  disease  renders  the  interpretation  of 
the  findings  most  difficult. 

Temporary  Artificial  Olycosuria.— Physical  Basis. — ^The  phloridzin 
test  has  proved  that  the  intramuscular  or  subcutaneous  injection 
of  the  glycosid  phloridzin  produces  a  temporary  glycosuria  whose 
measure  in  time  of  appearance  and  in  degree  of  excretion  is  the  basis 
of  the  test.  It  is  not  known  whether  the  glucosid  is  excreted  by  the 
tubules  or  glomeruli  of  the  kidney  and  thus  the  test  is  of  no  value  in 
distinguishing  the  variety  of  nephritis  present.  A  small  dose  only  is 
administered,  in  order  not  to  risk  irritation  of  the  kidney.  Separation 
54 
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of  the  urine  from  the  two  kidneys  by  ureteral  catheterism  is  an  essential 
detail  of  the  test. 

Kapsammer's^  method  regards  the  time  of  appearance  of  the  sugar 
in  the  urine  and  is  based  on  the  fact  that  diseased  kidneys  delay  the 
excretion  at  least  a  half-hour.    This  test  is  therefore  only  qualitative. 

Casper's^  method  prefers  the  quantitative  determination  of  the 
excretion  of  sugar  in  a  definite  period  of  time  and  recognizes  the  fact 
that  diseased  kidneys  excrete  much  less  than  normal  ones  in  the  same 
lapse  of  time.  By  taking  specimens  every  five  minutes  and  subjecting 
them  to  quantitative  analysis,  both  Kapsammer*s  and  Casper's  methods 
may  be  combined  in  mutual  corroboration.  ': 

Technic. — The  phloridzin  test  requires  a  sterile  1  per  cent,  solution 
of  the  glucosid  in  distilled  water  and  is  preferred  to  an  alcoholic  solution 
by  most  observers.  One  gramme  of  phloridzin  is  dissolved  in  lOOc.c.of 
distilled  water,  so  that  1  c.c.  of  the  solution  will  administer  0.01  gramme 
of  the  glucosid,  regarded  as  the  standard  dose.  A  smaller  proportional 
quantity  may  be  prepared  if  desired.  Sterilization  is  secured  by  using 
freshly  distilled  water  and  by  bringing  the  solution  to  a  boil  but  never 
to  active  boiling,  and  loss  of  the  phloridzin  in  the  s\Tinge  is  pro\ided 
for  by  administering  the  solution  warm,  as  precipitation  and  adheaon 
to  the  glass  occur  on  cooling.  The  1  c.c.  graduated  hj'podermic 
syringe  of  the  author  is  very  serviceable  for  this  purpose  inasmudi  as 
it  permits  fractional  doses  in  tenths  if  elected. 

Kapsammer's  Phloridzin  Technic, — ^The  drug  is  injected,  the  ureters 
catheterized,  separate  specimens  are  taken,  and  at  the  end  of  ten 
minutes  a  qualitative  analysis  for  sugar  is  made.  Separate  specimens 
are  taken  thereafter  every  five  minutes,  ending,  as  a  rule,  with  thirty 
minutes,  and  thus  making  a  total  of  five  specimens.  Each  is  analyzed 
for  sugar.  Negative  results  during  the  first  half-hour  require  continu- 
ation during  a  second  half-hour. 

Normal  kidneys  usually  begin  to  excrete  sugar  in  from  ten  to  fifteen 
minutes  but  may  exceptionally  delay  for  thirty  minutes. 

Diseased  kidne^'^  are,  as  a  rule,  very  much  slower  than  these  limits, 
so  that  a  negative  result  at  thirty  minutes  is  regarded  as  strongly  sug- 
gestive of  functional  incapacity,  and  still  longer  delay  is  still  greater 
evidence. 

Casper's  Phloridzin  Test — ^The  glycosid  in  exact  dose  is  injected,  the 
ureters  are  catheterized,  and  separate  specimens  are  taken  during 
definite  periods,  for  example,  every  quarter  hour  or  half-hour,  securing 
one  or  several  specimens  from  each  kidney.  These  are  analj'zed 
quantitatively  for  sugar  and  the  total  output  is  the  index  of  the  renal 
function. 

As  previously  stated,  by  using  the  same  number  of  specimens  and 
intervals  of  time,  Casper  *s  method  maybe  combined  with  Kapsanuner's, 
doubtless  with  advantage. 

*  Nierendiagnostik  und  Nierenchirurgie,  1907,  T.  p.  87. 

'  Functional  Diagnosis  of  Kidney  Disease,  Am.  Ed.,  1903,  p.  58. 
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ResoltB  and  DedactionB. — ^The  pbloridzin  test  determines  that  slow  or 
eficient  excretion  indicates  incapable  kidneys  and  danger  in  the  oper- 
don.  There  are  several  anomalous  reactions  to  this  test  by  normal 
idneys  so  that  it  is  best  to  corroborate  it  when  possible. 
Beer^  has  shown  that  in  this  functional  test  the  diseased  kidney  has 
a  influence  on  the  normal  kidney,  causing  either  inhibition  or  stimu- 
.tion.  Thus  both  negative  and  positive  results  may  be  misleading 
lasmuch  as  this  influence  disappears  when  the  diseased  organ  is  re- 
loved,  and,  for  example,  a  kidney  seemingly  insufficient  resumes  full 
mction  including  excretion  of  sugar  in  the  phloridzin  test.  It  is  not 
)ssible  to  say  Whether  toxic  or  reflex  factors  or  both  combined  are  at 
ork. 

Cluomocystoscopy  (Indigocarmine  Test). — Physical  Basis.— The 
digocarmine  test  or  chromocystoscopy,  which  is  the  other  term' 
)plied  to  this  test,  rests  on  the  hj-podermic  or  intramuscular  injection 
■  0.16  gramme  of  indigocarmine  (carminum  coeruleum).  Through 
le  cystoscope  the  time  of  excretion  of  this  dye  is  noted  and  so  far  as 
>ssible  its  intensity  between  the  two  kidneys  estimated.  At  times, 
lerefore,  ureteral  catheterization  may  be  avoided,  but  for  accurate 
imparison  had  best  be  carried  out.  The  intensity  of  the  dye  is 
imetimes  altered  by  the  reaction  of  the  urine,  especially  if  acid.  It 
therefore  well  to  try  the  effect  of  alkalinizing  the  specimens. 
Techmc. — The  indigocarmine  test  requires  a  powder  or  tablet  contain- 
g  0.16  gramme  of  the  dye  which  is  dissolved  in  10  c.c.  of  freshly 
stilled  water  and  brought  to  a  boil  but  not  to  actual  boiling  for  sterili- 
ition.  Subcutaneous  or  intramuscular  injection  is  made  of  a  definite 
jrtion  of  this  solution  in  accordance  with  the  intensity  of  the  test 
isired.  Excretion  begins  promptly  and  continues  for  twenty-four 
Durs. 

In  healthy  kidneys  the  dye  usually  appears  in  from  ten  to  twelve 
linutes,  although  the  time  and  intensity  may  vary  a  little  between  the 
vo  sides.  For  exact  determination,  therefore,  the  writer  prefers  to 
itheterize  the  ureters. 

In  diseased  kidneys  the  excretion  of  the  dye  is  usually  delayed  in 
lore  or  less  proportion  with  the  degree  or  extent  of  the  lesion.  This 
ict  is  another  reason  for  catheterizing  the  ureters,  because  the  normal 
idney  may  excrete  the  dye  so  rapidly  and  intensely  as  to  obscure  the 
y^stoscopic  examination  of  the  time  and  degree  of  the  excretion  from 
16  diseased  side. 

Kapsanuner'  regards  the  time  of  appearance  of  the  dye  as  important 
I  estimating  the  functional  capacity  of  the  kidneys  precisely  as  he 
oes  in  the  phloridzin  test.  It  is  better,  however,  to  combine  both 
le  quaUtative  and  the  quantitative  methods  in  all  these  tests  when 
3ssible,  hence  the  intensity  of  the  color  should  be  studied  and  regarded. 
Kapsanmier  found  that  in  properly  functioning  kidneys  the  blue 
Jor  appears  in  ten  or  twelve  minutes.   If  instead  of  blue,  a  green  color 

»  Jour.  Am.  Med.  Aasn.,  1908, 1,  1972. 

*  Nierendiagnostik  und  Nierenchirurgie,  1907,  i,  78. 
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appears,  functional  disturbance  is  indicated.  The  later  the  appearance 
of  the  color  the  more  serious  the  state  of  the  kidneys.  With  nonnal 
function  the  elimination  lasts  on  an  average  twenty-four  hours.  He 
injects  0.16  gramme  into  the  quadriceps  a  hand's  breath  above  the 
knee.  The  author  would  add  that  in  normal  kidneys  a  green  color  is 
often  seen  when  the  urine  has  a  deep  yellow  or  orange  color,  because . 
blue  when  mixed  with  yellow  or  orange  produces  green. 

In  the  United  States  valuable  work  has  been  done  in  this  field  by 
Thomas,^  Beer^  and  Fumiss.' 

Advantages. — ^The  indigocarmine  test  concerns  chiefly  time-sarag, 
inasmuch  as  this  is  one  of  the  most  prompt  methods.  Its  simplicity 
in  requiring  only  a  cystoscopy  is  a  factor,  but,  as  pointed  out,  ureteral 
catheterization  adds  to  its  accuracy. 

Phenolsulphonephfhalein  Test. — Physical  Basis. — The  phenokul- 
phonephthalein  test  is  performed  by  subcutaneous,  intramuscular  or 
intravenous  injection  of  0.006  gramme  of  this  dye  which  is  followed 
by  its  excretion  almost  totally  in  the  kidney.  The  test  includes  obser- 
vation of  the  time  of  its  first  appearance  and  computation  of  the  amount 
passed  in  two  or  more  definite  periods,  usually  one  hour  or  thirty 
minutes  each.  It  therefore  combines  the  time — element  of  chromo- 
cystoscopy  and  the  time  and  quantitative  elements  of  the  phloridzin 
tests.  By  healthy  kidneys  from  40  per  cent,  to  GO  per  cent,  are  excreted 
during  the  first  hour  and  from  20  per  cent,  to  25  per  cent,  during  the 
second  hour  after  the  injection.  The  time  of  the  first  appearance  of  the 
dve  is  with  healthv  kidnevs  from  five  to  ten  minutes  after  subcutaneous 
or  intramuscular  injection,  and  from  two  to  five  minutes  after  intra- 
venous administration. 

The  test  was  developed  and  described  by  Rowntree  and  Geraghty 
in  1910  and  is,  therefore,  one  of  the  newest  functional  tests. 

Advantages  and  Disadvantages. — ^The  advantages  usually  acknowl- 
edged are:  no  pain,  no  danger,  sterilization  by  active  boiling,  absolute 
identity  by  its  color  even  m  a  drop  of  urine,  fixation  of  its  time  of 
appearance  even  hi  minute  traces  in  the  urine,  and  exact  quantitative 
analysis  of  its  excretion,  which  commonly  steadily  increases  to  the 
maximum  durmg  the  first  half-hour. 

Its  advantages  as  laid  down  by  Rowntree  and  Geraghty*  may  be 
smnmarized  as  follows: 

1.  As  to  the  kidneys — total  excretion  of  the  dye  without  cbemical 
change,  rapid  elimination  making  the  brevity  of  the  test  an  advantage 
in  severe  cases,  absolute  nontoxicity  to  the  patient  or  the  kidneys, 
absolute  nonirritation  to  the  skin,  muscle,  vein  or  kidney  and  small 
dose  with  necessarilv  less  likelihood  of  renal  disturbance. 

2.  As  to  the  test  itself — early  appearance  of  the  dye  in  the  unne. 
unmistakable  color  in  alkalized  urine,  comparative  independence  of 

*  Jour.  Am.  Med.  Assn.,  1913,  Ix,  185. 
*Ann.  Surg.,   1906,  xliv,  553. 

*  Surg.,  Gyncc.  and  Obst.,  1913.  xvi,  568. 

♦Arch.  Int.  Med.,  1912,  ix,  284.     Geraghty:  Jour.  Am.  Med.  Aasn.,  1913.  U,  191- 
Geraghty,  Rowntree  and  Cor>':  Ann.  Surg.,  1913,  Iviii,  800. 
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is  color  of  effects  from  urinary  pigments,  ready  and  positive  colori- 
Inetry  for  quantitative  detennination  through  this  positive  color  tone 
'with  consequent  easy  laboratory  technic. 

'  The  chief  disadvantage  of  the  phenolsulphonephthalein  teat  is,  after 
,.sU.  trivial.  Acid  urine  gives  a  deep  canary  yellow  aiid  must  be  alkalized 
JLin  order  to  bring  out  the  true  tone  of  the  phthalein.  Ammoiiiacal 
li  urine  must  first  be  acidified  with  hydrochloric  acid  and  then  alkalized ; 
as  in  ammoniacal  specimens  a  peculiar  brick-red  color  results. 

Technic. — The  phenolsulphonephthalein  test.  Stimulation  of  the 
kidneys  is  secured  by  giving  the  patient  250  to  500  c.c.  of  water  to  drink 
from  fifteen  to  thirtj-  minutes  before  the  injection,  then  1  c.c.  of  the 
Solution  of  the  dye,  containing  O.UOC  gramme,  is  injected  preferably 
intravenously,  otherwise  subcutaneouslj'  or  intramuscularly.  Very 
convenient  ampoules  are  now  on  the  market  containijig  a  little  over 
1  c.c.  of  the  correct  solution  of  the  dye  so  that  very  exact  and  sterile 
I  dose  is  secured.  Ureteral  catheterism  must  be  performed  in  everj'  case, 
'jbut  if  the  intravenous  route  is  cho.sen  it  must  precede  the  uijection 
1  because  the  dye  usually  appears  in  less  than  fi\e  minutes,  which  might 
I  not  be  enough  for  the  catheterization,  wliich  the  writer,  however, 
'l  prefers  to  do  first  in  all  cases. 

A  bottle  for  the  urine  from  each  kidney,  containing  2  c.c.  of  25  per 
V  cent,  sodium  hydrate  solution,  is  placed  with  the  catheter  in  it.  When 
'  the  dye  appears  it  diffuses  itself  ra])idly  through  the  Huid  so  that  the 
l|  ol)ser\'er  must  be  careful  to*  note  the  |Mile  pink  color  of  the  first  drop, 
1,  The  time  of  the  appearance  of  the  first  drop  is  important  and  the  differ- 
ence between  tlie  two  sides  should  be  recorded.  Good  kithieys  usually 
excrete  within  teu  minutes  after  subcutaneous  and  intramuscular  injec- 
tion and  within  five  minutes  after  intravenous  injection.  The  longer 
the  delay  and  the  greater  the  difference  between  the  two  skies  in  time 
are  the  first  indexes  of  insufficiencj'. 

For  quantitative  determination,  two  specimens  are  taken,  originally 
at  one  hour  each,  more  recently  a  half-hour  each,  as  the  maximum 
output  is  reached  during  the  first  half -hour. 

The  colorimetry  is  proceetled  with  as  follows;  A  cubic  centimeter 
of  the  dye  is  raised  to  1000  c.c.  in  alkalized  distilled  water  and  a  definite 
voliune  of  this  control  or  comparison  fiuid  is  taken  as  a  standard  in  a 
special  container  of  the  various  ijistruments.  With  this  is  compared 
a  definite  vohime  of  tlic  urine,  also  alkalized  and  raised  to  1000  c.c. 
distilled  water. 

If  the  volume  of  the  urine  is  so  small  that  this  step  will  dilute  the 
color  beyond  the  limits  of  accurate  reading,  the  wTiter'  raises  the  urine 
to  tlie  nearest  volume  which  is  divisible  an  even  munber  of  times  into 
10(X).  for  example,  100.  The  quantitative  detennination  in  this  con- 
centrated solution  Ls.  in  tliis  example,  therefore,  ten  times  its  proper 
amount.  The  reading  should  therefore  be  divided  bj'  the  factor 
representing  the  number  of  times  which  the  subdilution  is  contained 
into  1000. 

'  V.  C.  Pederaeii:  Tr.  Am.  Urol.  Assn..  IHlu,  is,  37-1. 


854  .        THE  URBTBRS  AND  RENAL  FUNCTIONAL  TESTS 

Another  correction  of  the  determination  must  be  made  for  sub- 
division of  the  specimens  into  eqoal  parts  for  other  analyses  in  cw- 
roboration  of  this  test.    If,  therefore,  such  halving  has  been  made,  the 
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tulting  reading  must  be  multiplied  bj'  two,  inasmuch  as  the  total  out- 
«it  in  the  given  period  of  time  is  containetl  i:i  tlie  whole  and  not  half  I 
i  the  specimen. 

Another  caution  of  the  determination  is  the  observation  of  loss  during  j 
Ihe  injection.  A  cubic  centimeter  of  the  solution  as  furnished  in  the  . 
market  is  16+  kninims.  A  loss,  therefore,  of  one  drop  in  blowing  out 
ithe  sir-bubble  frwn  the  hv-podermatic  syringe  would  indicate  a  loss  of 
■fully  6  per  cent,  of  the  dye  injected.  This  may  be  compensated  for 
.either  by  arithmetical  computation  or  by  making  up  the  test  solution 
one  drop  short  of  a  cubic  centimeter.  This  refinement  is  necessary  in 
exact  observations  only.  Ordinarj'  care  and  judgment  alone  are 
required  for  practical  results. 

The  Duboscq  ColorivteUr  is  the  most  accurate,  expensive,  and  cumber- 
some instrument,  and  for  practical  purposes  gives  no  advantages  o\'er 
the  simpler  varieties  of  instrument.  The  technic  with  tlie  Huboscq 
'instrument  is  as  follows,  according  to  the  circular  of  instructions,  from 
which  liberal  quotations  have  been  made: 

Path  of  Light  Thrmigh  the  Duboscq  Inatrument. — The  diffused  light, 
ordinary  daylight,  lamp  or  a  monochromatic  burner,  after  being 
reflected  on  to  a  mirror,  is  separated  into  two  beams,  which  penetrate 
respectively  into  the  two  tubes.  The  right  beam  is  reflected  twice  in 
the  right  half  of  a  prism;  penetrating  into  the  eye-piece,  it  only  affects 
the  right  half  of  the  field ;  the  left  beam  exactly  similarly  affecting  only 
the  left  side  of  the  field.  No  bright  light  is  needed;  it  is  sometunes 
better  to  place  before  the  mirror  a  piece  of  gromid  glass,  such  as  is 
supplied  with  the  instrument. 

Instructions  for  Using  the  Duboscq  Colorimeter. — This  instriunent 
gives  relative  results.  Place  standard  colored  liquid  in  left  tube. 
Place  liquid  to  be  compared  in  right  tulie.  Now  lower  the  right  tube 
until  it  reaches  what  appears  to  be  the  most  convenient  point  for 
estimation,  which  deiM-nds  on  the  color  of  the  liquids,  and  note  the 
divisions  on  scale  corresponding  tti  the  standard  liquid.  Lower  the 
tubes  until  they  touch  the  b()ttoni  and  the  \ernicrs  mark  zero.  Look 
through  the  eye-piece  ami  move  the  apparsitus  until  both  half  fields 
are  equally  illuminated,  and  then  move  screws  until  equality  of  tone 
is  produced.  For  two  liquids  the  color  is  inversely  proportional  to 
the  density  of  the  column  of  litjuid  traversed  by  the  light  and  propor- 
tional to  the  quantity  of  dissolved  matter.  For  example,  suppose  a 
liquid  gives  a  reading  of  12'"5,  and  the  standard  is  10",  we  shall  then 
have  the  following  proportion: 

Coliit  o(  liquid  Height  of  Blandard         10" 

Color  o(  atandard    '     Hdghl  of" liquid      '  12-5  "     '    ' 

ao  the  color  of  the  standard  being  represented  by  1,  that  of  the  liquid 
will  be  0.8. 

To  clear  the  tubes:  raise  the  piston,  take  out  the  tube,  unscrew  the 
ring,  and  take  off  the  glass  at  bottom.  The  rest  can  be  easily  cleansed 
by  means  of  a  fine  cloth. 
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The  Universal  Colonmeier  is  available  for  a  large  variety  of  medical 
tests,  including  the  pheuolsulphonephthalein  quantitative  analysis.  'R 
is  sufficiently  accurate,  inexpensive  and  convenient,  and  portable  in 
an  ordinary'  instrument  bag. 

It  consists  of  the  follo\\ing  parts:  a  neat  wooden  box  with  bladt 
face  and  interior  to  prevent  optical  error.  In  the  black  face  is  a  small 
horizontal  slit,  behmd  which  is  a  45°  x  45°  prism,  which  brings  the  U'o 
columns  of  color  from  the  standard  and  the  test  solutions  side  by  side, 
with  a  fine  line  between.  On  the  left  of  the  box  is  a  little  slide  and  cup, 
which  is  a  segment  of  a  wedge  like  the  standard  solution  wedge  for 
containing  an  exact  cubic  centimeter  of  the  urine.  On  the  right  of  the 
box  is  a  little  pinion  for  raising  and  lowering  the  wedge  of  standard 
solution  imtil  it  matches  the  test  solution.  The  back  of  the  box  slides 
up  and  down  by  means  of  a  rack  which  meshes  with  the  pinion.  The 
back  is  windowed  almost  from  top  to  bottom  with  a  wide  piece  of  milk- 
colored  glass,  in  front  of  which  is  mounted  with  suitable  retainers  above 
and  below  a  glass  wedge  for  the  standard  solution,  held  with  its  vertical 
face  forward  parallel  with  the  vertical  face  of  the  cup  for  the  test 
solution  previously  noted.  On  the  left  of  the  back  is  a  scale  reading 
from  zero  to  one  hundred  so  placed  as  to  overlap  an  indicating  finger 
at  the  top  of  the  box  itself.  \Mien  the  finger  is  at  0,  the  edge  of  the 
wedge  is  just  within  or  without  view,  and  when  at  100  the  deepest 
column  of  the  fluid  withm  it  is  exactly  opposite  the  prism.  A  neat 
cover  makes  the  box  contain  all  the  parts. 

The  imiversal  colorimeter  for  the  pheuolsulphonephthalein  test  is 
used  as  follows:  The  standard  solution  is  made  up  in  the  manner 
previously  described  and  poured  into  the  wedge  until  completely 
filled  with  the  smallest  possible  air-bubble.  The  urine  to  be  tested  is 
also  prepared  as  detailed  and  the  contaijier  filled  exactly  up  to  the 
cubic  centimeter  mark  of  the  wedge-shaped  cup.  Both  wedge  and  cup 
are  then  moimted  in  their  respective  slides  and  the  box  is  placed  ^ith 
its  milk-glass  against  a  strong  light.  With  the  pinion  the  wedge  is 
then  raised  imtil  the  colors  in  the  prism  are  alike. 

The  \\Titer  finds  it  convenient  to  make  the  determination  at  the 
usual  reading  distance  and  then  at  20  feet,  and  to  shut  the  eyes  and 
suddenly  open  them,  in  order  to  gain  the  first  color  impression  as  dis- 
tinguished from  one  with  the  eyes  more  or  less  tired.  The  reading  on 
the  scale  is  then  taken  directly  and  denotes  the  quantitative  result 
unless  there  has  been  error  in  the  loss  of  fluid  injected  or  in  subdilution 
or  in  subdivision  of  the  specimens  for  other  analyses  than  the  pheflol- 
sulphonephthalein  test,  as  previously  explained. 

The  method  of  estimating  quantity  excreted  using  the  ESv 
Modified  Cohrimeier  is  as  follows: 

First,  fill  the  wedge-shaped  cell  with  a  standard  solution,  made  by 
diluting  exactly  1  cubic  centimeter  (1  c.c.)  of  phenolsulphoneph- 
tlialein  solution,  from  an  ampoule,  with  about  200  c.c.  of  water, 
adding  10  c.c.  of  a  5  per  cent,  solution  of  sodimn  hydroxide,  or  its 
equivalent,  and  sufficient  water  to  measure  one  liter.    Place  the  filled 
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the  colorimeter.  Dilute  the  specimen  to  about  200  c.c.  with 
and  render  alkaline  by  the  addition  of  10  c.c.  of  a  5  per  cent, 
n  of  sodium  hydroxide,  then  further  dilute  the  alkaline  urine 
iiflicient  water  to  make  it  measure  one  liter.  Enough  of  this 
a  should  be  perfectly  clarified  by  filtration,  to  fill  the  rectangular 
the  mark  that  will  be  foimd  upon  it.  The  cup  and  contents 
n  placed  in  the  apparatus  and  the  latter  manipulated  until  the 
as  seen  through  the  prism,  are  identical,  when  the  percentage 
etion  will  be  directly  indicated  on  the  scale. 


!S0. — Hellige  rolurimetcr  R.  and  G.  modification:  A  is  the  instrument  with  its 
aoved.  The  wedge-sbaped  cell  for  the  standard  solution  is  shown  at  tba  right,  the 
urine  ia  at  the  left.  The  rutchet  and  screw  are  at  the  right  for  elevating  the 
id  reading  scale  is  at  the  left;  B  is  the  cloned  instrument  and  allows  the  obecrvs- 


fter  adding  the  alkali,  the  coloration  of  the  specimen  is  slight, 
g  small  excretion  of  the  phthalein,  then  the  dilution  should  be 
only  to  250  or  500  c.c-  and  the  readings  on  the  scale  divided  by 
as  the  case  may  be. 

t's  Cohrimdric  Tubes  in  the  l'henolsulpho7iephthalein  Test. — 
>paratus  suggested  for  use  by  Hugh  Cabot'  consists  of  a  series 
tubes  filled  with  dilutions  of  the  standard  solution  of  phenol- 
oephthalein.    Thb  standard  solution  is  diluted  with  an  equal 

I  Boston  Med.  and  Surg.  Jour.,  October  12,  mil,  clxv,  No.  15. 
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volume  of  water  and  placed  in  test-tube  marked  "50,"  which,  of 
com*se,  is  50  per  cent,  strength  of  the  standard  solution.  The  other 
test-tabes  contain,  respectively,  45,  40,  35,  30,  25,  20,  15,  10  and  5 
per  cent,  dilutions.  When  making  the  test,  the  sp)ecimen  to  be  exam- 
ined is  compared  in  a  test-tube  of  the  size  of  those  containing  standard 
solutions  until  one  is  found  to  match,  or  nearly  so.  The  test-tube 
should  be  as  nearly  hermetically  sealed  as  possible  and  considerable 
free  alkali  contained  in  the  test  solution.  An  addition  of  the  free  alkali 
is  necessary  on  account  of  the  absorption  of  carbon  dioxide  from  the 
air,  thereby  neutralizing  the  alkali,  resulting  in  the  changing  of  the 
color  of  the  solution,  imless  excess  of  alkali  is  present. 

In  order  to  check  up  readings  with  the  universal  colorimeter,  the 
writer  has  modified  the  Cabot  method  in  the  following  way :  Ordinar>' 
4-drachm  homeopathic  phials  are  taken  and  filled  with  test  solution 
in  percentages  of  strength  graduated  from  100  to  10  by  tens  and  then 
foiu*  additional  bottles  are  prepared,  namely  7J,  5,  2^  and  1  per  cent. 
When  tightly  corked  this  simply  prepared  series  keeps  indefinitely  and 
is  very  convenient  for  verifying  the  readings  of  the  wedge  in  the 
universal  colorimeter,  which  are  not  very  accurate  from  20  per  cent, 
downward. 

It  is  acknowledged  that  any  reading  within  5  per  cent,  may  be 
sufficiently  acciu*ate  for  all  clinical  purposes.  On  the  other  hand,  still 
greater  exactness  is  attained  with  the  foregoing  facility,  and  may  in 
the  long  rim  be  a  decided  gain. 

The  Dvnning  Colorimeter. — This  instrument  is  a  modification  of 
Cabot's  and  is  useful  for  estimating  the  quantity  of  phenolsulphoneph- 
thalein  excreted  when  applying  the  Rowntree  and  Geraghty  Renal 
Functional  Test. 

To  estimate  the  quantity  excreted,  using  the  Dunning  colorimeter, 
dilute  the  specimen  to  about  200  c.c.  with  water  and  render  alkaline 
by  the  addition  of  10  c.c.  of  a  5  per  cent,  solution  of  sodiimi  hydroxide^ 
then  fiu*ther  dilute  the  alkaline  iu*ine  with  sufficient  water  to  make  it 
measure  one  liter.  Enough  of  this  dilution  should  be  perfectly  clarified, 
by  filtration,  to  fill  the  open  ampoule.  This  ampoule,  containing  the 
specimen,  should  then  be  placed  in  the  center  hole  of  the  colorimeter 
box  and  compared  with  the  sealed  and  marked  test  ampoules  until  the 
one  that  most  nearly  matches  the  specimen  in  color  is  found.  From 
this  comparison,  the  phenolsulphonephthalein  content  of  the  specimen 
may  be  approximately  estimated.  More  rapid  and  closer  comparisons 
may  be  made  by  using  two  test  ampoules  at  a  time,  one  on  either  side 
of  the  specimen.  The  percentage  of  output  between  the  ampoule 
numbers  may  be  more  closely  approximated  by  this  method. 

If,  after  adding  the  alkali  to  the  specimen,  the  coloration  is  sli^t. 
showing  small  excretion  of  the  "phthalein,"  then  the  dilution  should 
be  carried  only  to  250  or  500  c.c.  and  the  reading,  divided  by  4  or  2, 
as  the  case  may  be. 

Avthor's  Chart  for  the  PhenoUidphonephthalein  Test. — In  order  to 
combine  the  phenolsulphonephthalein  test  with  the  pol^iiria  test  and 


FUNCTIONAL  CAPACITY  OF  THE  KIDNEYS  859 

B^ith  physical,  chemical  and  bacteriological  analysis  of  the  specimens, 
ind  if  desirable,  with  cryoscopy,  the  author  has  prepared  the  follow- 
ng  method  and  chart,  having  two  sides,  respectively  for  the  original 
"ecord  and  the  r6sum£. 

•HENOI^ULPHONEPHTHALEIN  TEST.  Name 

>ate  Dr.  Hospital 

'rovisionaL  Diagnosis: 

'inal  Diagnosis: 

'xcreiian  in  serviceable  kidneys — 40%  to  60%,  1«/  hour;  20%  to  25%,  2d  hour. 

Medication  Urine. 

Time.  and  Food, 

instrumentation.      C.  C.      8.  G.     DYE.     C.  C.      8.  G.     DYE. 

Empty',  iiiojj^. '^Catheter 

Irrig.    ; '^^^^^^MC.  sheath      Distention  to        c.c. 

B.  P. 

Water  c.c. 

Telescope  in 
R.  U.  cath.  in 
L.  U.  cath.  in 
Water  c.c. 

Water  c.c. 

I  Urine 


B.  P. 


c.c.  dye  intravenously  (      dro|)S  lost). 


B.  P. 

Water  c.c. 

Water  c.c. 

II  Urine 

B.  P. 

Water  c.c. 

Urine  III 
B.  P. 
Urine  IV 

"    V 

"     VI 

"   vn 
«   vm 

Average  Specific  Gravity 
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RfiSUMf: 

Urine  by  DYE. 

Time.  Water  Food  periods 

HOUR.  eUpeed         during         during         during         Inject.         Excrvt. 

by  periods,  first  hour.    24  hours.    24  hours. 

Urine  I 
Urine  II 
Total 
Urine  III 
Total  I-III 
Urine  IV 

"     III— IV 

"     I— IV 

"     V— VIII 
Grand  Total 

REMARKS:      (Readings  corrected  for  errors  in  scale^  loss  in  injection^  BMbdirihems 

and  subdiltUions.) 

Food: 
Derrvtkfe 


Water: 

Standard  quantity 

Urine 

pol>iiria 

curve: 

Dye 

Max. 

Min. 

BIoo<l  prossuro 

COXC^LI'SIONS: 

It  will  be  noticed  that  the  time  column  permits  one  to  be  as  <Ietailcil 
as  he  desires,  even  including?  reconl  for  the  preparation  of  the  blad<k-r 
and  the  insertion  and  withdrawal  of  instruments.  The  distention  of 
the  bladder  should  be  known  in  order  to  determine  leakage  around  the 
catheters  diu-ing  the  observation. 

B.P.  is  the  abbreviation  for  blood  pressure,  and  should,  in  the 
opinion  of  the  writer,  be  taken  before  the  water  drinking  and  at  the 
time  of  ea<rh  six^cimen  of  urine.  If  the  water  drinking  is  in  dividol 
doses,  observations  in  the  blood  pressure  may  be  made  oftener,  if 
desired.    A  reading  should  l)e  taken  after  the  injection  of  the  dye. 

The  writer  is  rather  convin.»ed  that  the  blood  pressure  cur>*e  follow? 
the  i)olyuria  ciu*ve  and  the  excretion  of  the  dye.    In  other  words,  mhen 
the  kidneys  are  reasonably  able  to  perform  their  functions  or  when  one 
kidney  is  so  doing,  the  blooil  pressure  will  rise  with  the  drinking  of  lif 
water  and  reaching  its  maximum  during  the  greatest  excretion  of  the 


water,  decline  a^in  when  the  urinary  excretion  has  ceased  to  show 
poI\-iiria.  The  blood  pressure  also  rises  with  the  injection  of  the  dye 
and  in  serviceable  kidneys  falls  as  the  excretion  of  the  dye  does  during 
the  second  hour.  The  writer  therefore  expects  to  see  at  the  end  of  the 
second  hour,  three  things,  in  serviceable  kidneys  or  kidnej',  viz.,  decline 
of  the  curve  to  almost  normal  or  actual  normal  of  polj'iiria,  blood  pres- 
sure and  dye  elimination. 

It  is  almost  needless  to  add  that  these  findings  are  corroborated  by 
the  older  forms  of  investigation. 

I'rine  I  is  taken  at  the  end  of  fifteen  minutes  before  the  polyuria 
curve  ordinarily  begins  and  furnishes  a  control  specimen  for  the  various 
analyses,  and  thus  will  show  whether  the  injection  of  the  dye  has  dis- 
turbed the  kidneys. 

Urine  II  is  taken  at  the  end  of  the  first  half-hour  or  hour  after  the 
injection  of  the  dye  in  the  choice  of  the  operator,  and  Urine  III  at  the 
end  of  the  second  half-hoiu  or  hour,  as  the  case  may  be. 

Inasmuch  as  S-t  per  cent,  is  considered  the  maximum  eJicretion  of 
the  dye,  and  as  frequently  even  normal  kidneys  give  as  little  as  60 
per  cent,  in  the  same  period,  viz.,  the  first  two  hours,  the  writer  is 
rather  fond  of  proceeding  as  follows,  if  the  condition  of  the  patient 
and  the  circimistances  of  the  test  permit.  The  catheters  are  withdrawn 
^vhen  Urine  III  is  secured,  and  the  bladder  is  emptied  of  washings  and 
leakage,  whose  content  of  dye  is  determined  and  recorded.  Specimens 
of  urine  are  then  secured  for  the  balance  of  the  twenty-four  hoiu^ 
following  the  test,  as  follows: 

Urine  IV  at  the  end  of  the  eighth  hour  and  Urine  V,  VI,  VII  and 
■VIII,  respecti\'ely,  at  the  end  of  the  twelfth,  sixteenth,  twentieth  and 
twenty-foiu-th  hour. 

The  observations  of  this  period  of  twenty-four  hours  are  when  the 
state  of  the  patient  and  the  limitations  of  the  test  jjermit  compared 
with  a  twenty-four  hour  specimen  of  urine  obtained  in  the  usual  way, 
and  analyzed,  and  with  another  twenty-four  hour  specimen  after  injec- 
tion of  the  dye  but  without  any  vesical  instrumentation  whatever, 
excepting  \'ery  gentle  catheterization  of  the  urethra  to  secure  specimens 
at  the  foregoing  periods. 

Thus,  in  the  writer's  opinion  a  thorough  investigation  of  the  renal 
function  will  be  had  by  the  study  of  three  twenty-four  hour  specimens 
obtained  in  the  foregoing  manner  and  subjected  to  all  the  accepted 
usual  tests.  Of  course,  it  is  understood  that  there  are  many  kidney 
cases  of  acute  character  or  depreciated  condition  so  that  such  a  test 
might  not  be  altogether  advisable.  On  the  other  hand,  however,  there 
are  very  many  patients  who  will  be  benefited  by  the  rest  in  bed  for 
thpee  days  preparatory  to  any  operation,  of  which  two  days  are  indi- 
rectly preparatory  to  the  functional  test,  during  which  the  simple 
matter  of  taking  twenty-four  hour  specimens  at  first  without  and  then 
with  injection  of  the  dye,  is  carried  out,  certainly  without  any  reason- 
able likelihood  of  harm. 
It  is  needless  to  say  that  such  a  study  of  the  case  is  laborious,  but  it 
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will  yi^ld  results  if  done,  as  far  as  possible,  in  the  same  condition  of  diet 
and  rest  in  bed  and  other  circumstances  of  the  patient. 

On  the  back  of  the  chart  is  the  r^sumfi  in  the  upper  half  of  the  sheet, 
whose  columns  sufficiently  explain  themselves.  It  will  be  noted  that 
the  important  specimens.  Urines  I,  II  and  III  form  a  unit  in  the 
resume,  while  the  remaining  specimens,  IV  to  VIII,  inclusive,  are 
another  unit. 

The  lower  half  of  the  page  is  set  apart  for  remarks  on  the  obsena- 
tions,  corrections  and  conclusions,  and  needs  no  elucidation. 

Sequence,  Correlation  and  Comparison  of  the  Varions  FnnctioDal 
Tests. — From  what  has  already  been  said,  the  advisability  will  be 
seen  of  analyzing  kidney  cases  in  an  orderly,  systematic,  thorough 
manner.  A  careful  subjective  and  objective  investigation  of  the  case 
with  special  stress  on  a  physical  examination  of  the  kidney  zone  must 
be  had  first.  Then  the  preliminary  of  the  functional  tests  is  withdrawal 
of  all  foods,  drinks  and  drugs  for  a  definite  period,  usually  accepted  as 
six  hours.  The  second  step  is  the  preparation  of  the  patient  and  the 
bladder  for  cystoscopy  and  ureteral  catheterism  as  detailed  in  prenous 
pages.  If,  as  should  be  the  case,  sequence  and  corroboration  of  the 
various  functional  tests  are  desired,  the  best  selection  in  our  present 
knowledge  is  artificial  glycosuria,  artificial  polyuria,  and  one  of  the 
dye  tests,  by  preference  phenolsulphonephthalein. 

After  the  preparation,  therefore,  the  artificial  glycosuria  test  is 
begun  in  the  manner  laid  down  in  previous  paragraphs  of  this  chapter. 
At  the  end  of  ten  minutes,  before  sugar  ordinarily  appears,  specimens 
from  each  kidney  are  taken  and  set  aside  for  the  established  method 
of  physical,  chemical,  microscopical  and  bacteriological  anal\^is.  At 
the  end  of  fifteen  minutes  and  every  five  minutes  thereafter  up  to  the 
first  thirty  minutes,  specimens  are  taken  to  determine  the  time  of  the 
appearance  of  the  sugar  after  the  method  of  Kapsammer  qualitative!}', 
and  by  preference,  also  quantitatively,  after  the  method  of  Casper, 
If  desired,  these  four  five-minute  specimens  may  then  be  combmed  and 
examined  exactly  like  the  first  for  any  change  in  excretion  under  the 
influence  of  instriunents  and  drug.  Thus  may  be  diagnosticated 
chronic  parench\Tnatous  nephritis  by  low  specific  gravity,  albumin, 
casts  and  slow  and  low  output  of  the  drug.  As  a  rule,  further  functional 
test  in  such  kidneys  is  not  worth  while.  If  all  five  specimens  for  sugar 
at  the  end  of  the  first  half-hour  are  negative,  the  artificial  glycosuria 
test  may  be  regarded  as  useless. 

Artificial  polym-ia  is  the  next  step.  If  500  c.c.  of  water  were  given 
before  the  glycosiu*ia  test  was  begun,  no  further  drinking  will  be  neces- 
sary as  the  incidence  of  the  polyiu'ia  begins  at  the  end  of  the  first  half 
hour  and  proceeds  as  already  described.  Otherwise  such  a  drau^ 
of  water  must  now  be  given  and  this  test  carried  forward  as  described. 

The  phenolsulphonephthalein  test  is  the  last  of  the  combinitiQO 
and  may  be  begun  at  the  end  of  the  second  half-hour.  While  the  poly- 
uria curve  is  reaching  its  maximum  during  the  third  half-hour,  this 
dye  is  also  attaining  its  highest  output.    If  two  periods  of  a  half-hour 


each  are  adopted  in  the  phenolsulphonephthalein  test,  its  last  period 
will  correspond  with  the  fourth  half-hour  of  the  polj-uria  test  and  thus 
the  two  will  reath  their  decline  together  and  the  three  tests  cover  only 
two  hours  and  a  half  of  time, 

Chromocystoscopy  or  the  iiidigo-tarniin  test,  is  only  qualitative 
and  therefore  not  reckoned  among  the  most  satisfactory  three  tests, 

Xhis  plan  of  procedure  obviously  permits  in  addition  £o  the  estab- 
lished analyses,  observation  of  the  glycosuric,  poJyuric  and  chromic 
curves  in  mutual  comparison  and  corroboration. 

CHEMICAL  HEMATOLOGY. 

Sitnuftcance. — Bilateral  or  combined  renal  efficiency  is  proved  by 
rfiemieal  analysis  of  the  blood  for  retention  of  urea,  uric  acid,  crea- 
tinine, sugar,  salts  such  as  chlorids  and  pliosphatcs  and  other  less 
Jttijjortant  and  usual  elements.  All  are  increased  or  varied  in  degrees 
proportional  with  the  kidney  disease.  Bilateral  efficiency  is  usually 
nJly  designated  in  this  way,  but  when  cystoscopy  and  catheterization 
the  ureters  show  one  kidney  to  be  practically  without  function, 
(hen  chemical  hematology  may  be  regarded  as  applying  to  the  active 
^»"&an. 

The  purely  mathematical  formulae  of  Ambard'  and  McLean*  for 

P'*> Biological    processes    are    confusing    and    unnecessary.      Clinical 

'^'^  uirements,  as  demonstrated  by  Folin,'  mean  simple  quantitative 

p^^aiyses  for  whose  laboratory  details  the  reader  must  consult  works 

'*^    clinical  chemistry  or  clinical  diagnosis,  but  each  of  the  foregoing 

'fluents  requires  individual  note. 

"Crea  in  tiie  Blood,— I'rea  is  largely  of  exogenous  origin  and  there- 

•Ore  variable  with  the  nitrogenous  quality  and  quantity  of  food.    Its 

t>fompt  resjwnse  to  changes  in  diet  makes  it  a  good  index  of  the 

X^Togress  and  results  of  treatment. 

Its  range  in  health  is  narrow  and  between  12  and  15  milligrams  per 
300  c.c.  of  blood.  Larger  quantities  are  constant  and  proportional 
"A^ith  temporary  and  permanent  disease  of  the  kidneys  through  decrease 
«f  elimination  and  subsequent  accumulation  in  the  bloo<].  Pathological 
Jenal  conditions  show  variations  between  15  and  50  milligrams  per 
HW  c.c.  of  blood,  and  the  larger  the  quantity  the  more  serious  the  out- 
look, Widal's*  teaching,  is  summed  up  in  the  thesis  of  his  student 
Weill*  in  these  statistics:  Twenty-eight  cases  with  over  300  milligrams 
of  blood  urea  per  100  c.c.  of  blood  all  died  in  from  one  week  to  five 
months  and  ten  days.  Forty-three  with  blood  urea  between  200  and 
300  milligrams  per  100  c.c.  of  blood  all  perished  between  one  week  and 
seven  months  and  sixteen  dajs.  Hence  there  is  practically  no  differ- 
ence between  these  ranges.    Weill  gives  no  corresponding  figures  for 

'  Compt.  rend.  Sac.  <lc  Biol.,  1010,  Ixu.  411,  506. 

■  Jour.  Eip.  Med.,  1815.  ™i,  212.  368;   also  .lour.  Am.  Mod.  Assn.,  1016,  l«i.  415, 

'  Jour,  Am.  Mvd.  Aasii..  leiT,  Ixix.  1212,  -^ 

•  Quoted  by  Simon,  lac.  cic.  pp,  104  and  6S9. 

'  These  de  Paris.  1913,  ,j 
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100  to  200  milligrams  or  for  less  than  100  milligrams.  Elsewhere  he 
states  that  while  exceptionally  a  large  quantity  like  76  niilligrMTw 
per  100  c.c.  of  blood  may  decrease,  as  a  rule,  the  content  steadOy 
increases,  going  from  60  to  70  or  even  80  milligrams  and  thereafter  to 
100  milligrams  per  100  c.c.  of  blood.  From  100  to  200  milligrams  give 
a  sombre  prognosis.  With  such  patients  life  is  rarely  more  than  one 
year,  and  between  200  and  300  milligrams  it  is  only  months  or  weeks. 
Over  300  milligrams  are  only  seen  in  terminal  stages.  Still  more 
recently  Widal,  Weill  and  Pasteur  Valery-Radot,*  in  discussing  stop- 
ping places  in  azotemia  in  nephritis,  make  the  following  statements: 

1.  Nephritics  with  azotemia  of  100  milligrams  of  urea  to  100  cc. 
of  blood  without  retrogression  almost  always  succumb  within  two 
years. 

2.  If  the  urea  is  increased  but  does  not  reach  the  limit  of  100  milli- 
grams to  100  c.c.  of  blood,  the  evolution  of  the  disease  cannot  be 
foretold  in  the  same  way.  A  single  determination  of  urea  of  100 
milligrams  in  100  c.c.  of  blood  need  not  mean  anything.  This  is  a 
corollary  of  the  first  observation. 

3.  Persistent  elevation  of  Ambard's  constant,  even  if  the  blood  ure* 
is  normal,  may  be  regarded  as  a  preliminary  to  azotemia. 

4.  If  200  milligrams  and  upward  of  urea  per  100  c.c.  of  blood  arc 
present,  death  may  be  expected  rather  early — the  sooner,  the  higher 
the  figure. 

Squier  and  Myers-  have  observed  that  among  hospital  patients  over 
15  milligrams  is  common  and  that  quantities  above  20  during  restricted 
protein  food  indicate  deficient  renal  function.  In  their  hands  urea  has 
been  a  more  valuable  anteoperative  prognostic  test  than  any  other. 

Decrease  of  renal  elimination  in  interstitial  nephritis  and  in  surgical 
conditions  of  the  kidney  is  the  common  cause  of  retained  urea  and  its 
increased  percentage  in  the  blood.  The  latter  fact  determines  its  value 
as  a  test  of  efficiency.  In  eclampsia  according  to  Simon'  fatalities  show 
smaller  amounts  of  urea  than  recoveries,  which  indicates  both  decreased 
formation  and  elimination. 

Uric  Add  in  the  Blood. — Uric  acid  is  allied  and  cognate  to  urea  »n 
its  origin,  significance  and  variations.  Its  normal  range  is  2  to  3  milb" 
grams  per  100  c.c.  of  blood,  which  marks  its  changes  within  very  narrow 
limits  for  health. 

By  older  authorities  it  is  not  enumerated  as  a  constituent  of  normal 
blood.  From  this  viewpoint  blood  containing  uric  acid  is  not  noimal 
and  likewise  kidneys  causing  its  appearance  in  the  blood  are  deficient 
Hammerstein*  states  the  healthy  range  to  be  from  1  to  2.25  milligrams 
per  100  grams  of  blood.  Winterberg*  gives  the  average  as  0.9  nulli- 
grams.    The  causes  of  increased  percentages  are  surgical  and  non- 

1  La  Presse  M6dicale,  1918,  xxxvi,  261. 

'  Jour.  Urol.,  vol.  ii.  No.  1. 

»  Clinical  Diagnosis,  1914,  p.  104. 

*  Physiological  Chemistry,  1914,  p.  334. 

*  Quoted  by  Hammerstein,  but  cannot  be  verified  in  Library  of  the  New  York  Academy 
of  Medicine. 
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surgical  types  of  renal  lesion.  Pneumonia,  leukemia,  cardiac  disease, 
pleurisy  with  effusion,  emphysema,  cyanotic  and  severe  anemic  con- 
ditions  are  given  in  Simon's  work  as  other  causes. 

Moncoagulable  Nitrogenoua  Compounds  in  the  Blood. — Ivar  Bangs' 
st&tes  that  the  physiological  content  of  incoagulable  proteins  is  from 
20  to  35  milligrams  for  each  100  grammes  of  blootl. 

Fair  and  Austin'  found  15  to  43  milligrams  per  100  c.c.  in  various 
aoute  and  chronic  diseases  without  kidney  lesions.  The  ammonia 
ur^ea  element  was  .50-60  per  cent,  of  the  stated  quantities.  Cardio- 
vascular disease  and  chronic  nephritis  do  not  alter  the  nonprotein 
nitrogen  or  ammonia  urea  in  amounts  and  relations,  although  albumin, 
casts,  edema  and  altered  phenolsulphonephthalein  permeability  may 
be  present.  In  chronic  nephritis  with  hypertension,  nonprotein 
nitrogen  increases  to  from  40  to  180  milligrams  per  100  c.c.  and  the 
pe^r-centage  of  ammonia  urea  rises.  Fluctuations  are  rapid  and  wide. 
Improved  svTnptoms  are  accompanied  by  decreases  and  uremia  by 
incrreases  of  nonprotein  nitrogen.  No  constant  index  of  uremic  onset 
's     established. 

-Aialogous  to  urea,  ui'ic  acid  and  creatinine,  these  proteins  accumu- 
"fc'fc^  in  the  blood  during  the  types  of  renal  disease  stated.  Their 
ot>^ier%'ation  is  so  difficult  and  their  importance  so  questioned  that 
*i  *J-^uititative  study  is  infrequent. 

deatmine  in  the  Blood.— Creatinine,  in  contrast  with  urea,  is 
^t*  i«fly  of  endogenous  origin  from  muscular  activity.  It  therefore  may 
"'xi  icate  defieiencj'  of  the  kidneys  better  than  urea  docs.  Its  dangerous 
^*^«^umu]ations  appear  usually  after  urea  and  uric  acid  have  been 
^«>xjbled,  possibly  because  it  is  more  rapidly  eliminated.  Its  variations 
*l  liealth  are  not  wide.  Gettler  and  Baker"  state  that  normal  blood 
*^c>»^tams  only  0.5  milligrams  per  100  c.c.  of  blood.  Other  authors  give 
*t»«;  range  as  1  to  2.5  milligrams.  Danger  is  indicated  by  3.5  milligrams 
*<^«:?ording  to  Squier  and  Myers,  in  the  paper  ah^ady  cited,  and  fatali- 
*'^ss  by  5  milligrams.  Chronic  nephritis  accumulates  2  to  3  milligraraa 
^•^«:1  uremic  nephritis  4  to  35  milligrams.  Poor  surgical  prognosis  is 
^**«jalty  indicated  by  elevations  of  creatinine;  but  contradictory 
^*>«Iings  occiU".  Squier  and  Myers  note  a  polycystic  kidney  case 
"^-Xiiig  urea  nitrogen  75  milligrams  and  creatinine  8.3  milligrams, 
^' *"th  operation,  and  survival  for  a  year.  Campbell'  reports  a  bichlorid 
^^*-^3e  with  creatinine  12.5  milligrams  and  recovery.  Myers  and  Lough' 
*^*-**Telate  5  milligrams  with  fatalities  iu  average  cases.  It  is  possible 
*^^^~^atinine  must  be  interpreted  only  in  its  relation  to  uric  acid  and  urea 
■^^^    prognostic  signs. 

->.         dtolesterin  in  the   Blood. — In   the   normal   blood   traces   occur. 
"^''^  a,tthews'  states  on  the  authority  of  several  chemists  that  the  total 

■  Metbode  lur  MilciolMStiniinuiiR  oiniKcr  BlutbeataDdthnti^.  1916,  p.  28. 

■Jour.  Exp.  Med.,  1013.  xviii,  241. 

'  Jour.  Biol.  Chahi..  1916.  k»v.  221. 

"  Arch.  Int.  Mod..  1917.  xn.  91'J. 

•Arch.  Inl.   Med..  1915,   ivi.  MO. 

'  Phy«ioloKi<:"l  Cheniistry.  1916,  2d  ed..  p.  85. 
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cholesterine  content  of  the  human  Mood  serum  is  frooi  1.17  tn  2.98 

milli^ams  per  100  c.c.  of  blood.     In  a  blood  analysts  cholrAtfrinr  it 

averaged  at  1.2r!S  per  1000.     Simon'  tcachci  that  larger  quantitita 

k  (.478  per  cent.)  associated  with  Itpemia  i»rcur  in  dialtctes  and  that 

[-.special  biological  methods  show  smaller  amoiuits  in  tuben-ulosts  and 

,  syphilis.    In  chronic  interstitial  nephritis  it  varies  fn>in  1.74io2.fiti 

milligrams  per  100  c.c.  of  blood  sera.     In  chronic  panmchjinatCTis 

nephritis  5.59  to  lO.tM)  milligrants  per  IO(l  c.c.  of  blooil  .sejoitu 

and  it  is  markedly  increased  in  cases  of  null-stones.    Cholnrtcrin  i* 

therefore,  ratliir  a  better  index  of  jrall-hladder  disease  than  of  nt-phrilb 


Sof&r  in  the  Blood.— .Xcciimulutions  of  isugiir  in  Uu*  blood  may 
[  precede  the  excretion  of  sugar  In  tiie  urine.  The  normal  nmt^  is  OXB 
to  0.12  i»erccnt.  IVitlnilogical  variations  are  0.1^0.17  in  mrlydiabrtn 
and  0,2-0.:i  in  advanced  ra.scs.  According  to  Myers  and  Itailry.' *%'«i 
in  the  latter,  sugar  may  not  Iw  present  in  the  urine.  Simnn'  says  a 
positive  blood  test  may  occur  while  sugar  is  absent  in  the  urine  too- 
porarily.  In  nephriti,i  there  is  less  dia.'<tati(  excretion  in  the  urinr. 
hence  more  diastatic  activity  in  the  bl<KMi,  causing  the  production  of 
MUgar.  This  is  a  partial  but  not  an  absolute  explanation.  In  diabirtrs, 
sugar  may  reach  0.4  per  <^¥nt.  and  In  diabetic  coma  it  iiot  un:uai- 
monly  exceeds  I  per  cent.,  associated  with  pmnoimced  acidooa. 
which  is  determined  by  excess  of  salts,  as  explained  iii  the  following 
paragraphs. 

>0p.  dl..  ■>.  110.  'Jour.  Iliol.  ChoDi..  lUlA.  nlr.  MT 
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B            Sftlts  in  the  Blood.— Edema  in  nephritis  is  caused  at  least  partially 
^        by  decreased  renal  excretion  of  sodium  chlorid  and  then  by  its  accumu- 
lation in  the  blood  and  tissues.    Acid  phosphate  of  soda  is  the  source 
of    acidity  of  the  urine  and  when  in  nephritis  it  is  retained  instead  of 
^xcrreted,  acidosis  of  the  blood  results.    Affinity  of  the  blood  for  carbon 
L       <i"c>3ride  gas  among  waste  products  is  lowered  by.this  phosphatic  acidity, 
H      and  becomes  an  indicator  of  acidosis. 

1             In  diabetes  it  is  the  relation  among  the  three  elements  of  acidosis, 
■    •^^■^•bon  dioxide  affinity  and  anesthetira  (especially  chloroform  and  less 
1    ^*>.     ether)  which  marks  the  importance  of  chemical  hematology-  for 
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^B          tenal  insuflicicncj'  and  operative  prognosis.    A  corollary  is  the  claim 
|H          of  Whitney'  that  acidosis  not  uncommonly  causes  death  in  nephritis 
^\         rather  than  uremia. 

^"\           Hkcapiti'Lation.— Gradwohl  and  Schisler*  in'a  study  of  thermic 
^r^- 1       fever,  which  they  designate  as  "  certain  symptom-complexes  that  are 
r^"^  1       the  result  of  disturbances  of  heat  regulation,  primarily  from  physical 
g^l      causes,"   tabulate   their  results  with    regard   to   several   conditions 
^^f      associated  with  urinary  and  hemic  changes.    The  table  (Fig.  291),  on 
r    /       page  S66,  epitomizes  their  results  clearly  as  to  special  cases  and  the 
^K=/       above   table   (Fig.  292)   correlates   their  findings   in  six  important 
^pw        diseases  associate!  with  alterations  of  blood  and  urine. 

^H                                              >  Arch.  Int.  Med.,  1917.  in,  B31. 

^H                                                    <  Am.  Jour.  Med.  Sc,  September.  1»1T,  p.  4U7. 

CHAPTER  XVI. 

ACUTE  AND  CHRONIC  SUPPURATIVE  INFI.AMMATIONS 
OF  THE  RENAL  PELVIS  AND  PARENCHYMA. 

Varieties. — Cystoscopists  are  directly  interested  in  three  fonns  erf 
acute  suppuration  of  the  kidney,  namely,  pyelitic,  infarct  and  pyelo- 
nephritis, the  former  being  usually  nonoperative  and  the  latter  two 
almost  invariably  operative  conditions,  and  they  are  concerned  in  one 
form  of  chronic  renal  suppuration,  namely,  pyonephrosis,  which  is 
scarcely  distinguishable  clinically  from  its  correlatives,  renal  abscess 
and  suppurative  nephritis. 

CATARRHMi  ACUTE  FTELONEPHBITIS. 

Catarrhal  Acute  Pyelitis. — ^Definition. — Catarrhal  acute  pyelitb  is 
usually  a  unilateral,  rarely  a  bilateral,  catarrhal  inflanunation  of  tbe 
mucous  membrane  of  the  pelvis  of  the  kidney  and  has  the  same  charac- 
teristics as  catarrhal  inflammation  of  any  other  mucosa  in  the  produc- 
tion of  swelling,  mucus  and  pus.  It  is  usually  accompanied  or  preceded 
by  obstruction  of  the  ureter  and  dilatation  of  the  pelvis,  and  followed 
by  hyperemia,  congestion  and  enlargement  of  the  kidney.  The  disease 
is  usually  of  self-limited  type,  especially  if  the  obstruction  of  the  ureter 
is  readily  corrected  by  nature  or  treatment.  The  parenchyma  of  the 
kidney  is  therefore  not  infected  and  rarely  aflFected  clinically  beyond 
congestion  and  possibly  histologically,  possibly  not  at  all.  These 
facts  distinguish  it  from  other  suppurative  kidney  conditions  of  chronic 
character,  namely — pyonephrosis,  which  is  really  a  later  development 
of  pyelitis,  suppurative  nephritis,  in  which  the  parenchyma  is  pre- 
dominantly infected,  and  suppurative  pyelonephritis,  in  which  both 
pelvis  and  parench>7na  are  profoundly  involved. 

Etiology  and  Pathogenesis. — Pyelitis  is  either  primary  or  secondar}'^ 
The  primary  pyelites  arise  without  definite  assignable  cause  exactly 
as  do  catarrhs  of  the  nasal,  intestinal  and  vesical  mucosae,  as  examples. 
There  are  a  catarrhal  reaction,  infection,  edema,  ureteral  obstruction 
and  moderate  pelvic  dilatation  as  features,  of  which  the  last  two  are 
produced  by  the  preceding  three  factors. 

The  sec  ondary  pyelitis  follows  a  preliminary  obstruction  to  the  ureter 
as  in  the  pressure  of  pregnancy,  distortion  of  movable  kidney,  resist- 
ance of  extraureteral  and  intraureteral  stricture,  prostatic  enlargement, 
urethral  stricture,  and  the  like.  Cystitis  may  extend  its  infection  along 
the  ureter  to  the  pelvis,  and  pus  foci  elsewhere  in  the  body  may  be 
starting-point. 
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The  exdting  orgaoiam  is  commonly  the  Bacillus  coli  communis, 
usually  proceeding  from  chronic  intestinal  disorders  which  in  this 
connection  become  extremely  important. 

Predisposing  causes  as  in  all  catarrhs  are :  exposures  to  cold,  physical 
'and  nor\-ous  exhaustion  and  any  factor  inducing  sudden  internal 
congestion. 

Syndrome  and  Diagnosis. — In  outline  the  chief  complaints  of  the 
patient  are  as  follow;  The  ureteral  obstruction  and  renal  congestion 
i  cause  pain,  sudden  and  positive  in  the  affected  side.  The  infection  and 
*  urinarj'  absorption  produce  chilliness  or  chill  and  fever,  with  a  blood 
Vanalysis  far  out  of  proportion  with  the  importance  of  the  disease, 
I'.tiie  leukocytosis  being  12,000  to  15,000  and  the  pol.vinorphonuclear 
iJeukocj-tes  as  high  as  85  to  90  per  cent,  or  above.    Reflex  action 

I  produces  nausea,  vomiting,  depression,  shock  and  prostration  in  the 
l^stem  at  large,  and  in  the  urinary  system  frequency,  urgency,  pain 
and  sometimes  tenesmus.  The  catarrhal  exudate  shows  as  mucus,  pus 
and  renal  and  pelvic  epithelia  in  the  urme. 
|l  Physical  examination  reveals  affected  kidney,  as  a  rule  movable  and 
i  almost  invariably  enlarged  and  tender.  The  opposite  or  normal  kidney 
I  is  without  physical  signs  or  slightly  tender  from  congestion  in  the  more 
I  marked  cases.  Bilateral  cases  show  duplicate  or  correlative  conditions 
on  the  two  sides. 
Cystoscopy  and  vreferal  catheterization  alone  establish  the  diagnosis. 
irThe  cystoscopic  findings  resemble  those  in  hydronephrosis.  The 
mouth  of  the  ureter  on  the  affected  side  is  prominent  and  congested, 
ij  sometimes  patulous  and  delivers  pus-laden  urine  in  driblets  and  not 
|m  orderly  spurts. 

Ureteral  catheterization  delivers  from  the  affected  kidney  a  quantity 
of  urine  larger  than  the  pelvis  normally  holds,  thus  indicating  dilata- 
tion and  residual  urme,  especially  with  movable  and  displaced  kidney, 
and  pus  in  the  urine  from  the  catarrhal  process.  The  unaffected  kidney 
shows  a  urine  normal  in  quantity  and  in  character  except  for  the  occa- 
I  uonal  signs  of  renal  congestion.  The  sense  of  having  passed  an  obstruc- 
j  lion  is  sometimes  present  on  the  affected  side. 

Differential  Diagnosis  is  based  on  the  following  considerations: 
Acute  invasion,  either  without  preliminary  history  or  with  the  his- 
|i  tory  of  movable  kidney,  to  attract  attention  to  the  renal  zone. 
;'     Marked  persistent  pain  imreheved  by  rest  and  unexeited  by  motion, 
ifocalized  in  the  affected  kidney  region,  particularly  in  the  costoverte- 
(bral  angle  of  the  loins. 

Chilliness  or  chill,  fe^er,  and  other  signs  of  mild  infection. 
Blood  count  of  acute  suppiu-ative  process,  not  uncommonly  dispro- 
tH>rtionaI  with  the  severity  of  the  lesion. 

Pus  without  blood  in  the  urine. 
«     Tender  enlargement  of  the  affected  kidney,  grafted  on  a  movable 
Itidney  or  one  in  its  normal  position, 
I"     Reflex  muscular  protection  of  the  inflamed  organ. 
<     Ureteral  catheterization  on  the  diseased  side  reveals  slight  obstruc- 
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tion  in  the  ureter,  sensitive  pelvis,  acid  urine  laden  with  pus,  pelvic 
epithelia  and  pure  culture  of  Bacilli  coli  communis  but  free  from 
parenchymatous  renal  involvement;  but  from  the  normal  kidney 
unchanged  urine  or  that  of  slight  congestion. 

The  course  is  brief,  the  disease  limits  itself  and  has  no  sequels  in 
the  parenchyma  if  the  cause  is  removed. 

Catarrhal  Acute  Pyelitis  of  Pregnancy.— ^Deflmtum. — Catarrhal  acute 
pyelitis  of  pregnancy  hardly  deserves  individual  space  as  the  cases  of 
it  are  so  patently  duplicates  of  all  other  cases  of  the  disease  with  the 
sole  fact  of  pregnancy  added.  Accuracy  requires  limitation  of  the  tenn 
to  patients  without  history  of  pyelitis  previous  to  the  pregnancy. 

Etiology. — The  etiology  of  catarrhal  acute  pyelitis  of  pregnancy  is 
mechanical  pressure  on  the  ureter  by  the  gravid  womb  usually  between 
the  third  and  last  month  of  normal  pregnancy.  The  infecting  organism 
is  the  Bacillus  coli  communis  in  pure  culture. 

Syndrome,  Diagnosis  and  Differential  Diagnosis. — In  catarrhal  acute 
pyelitis  these  are  the  same  as  in  other  forms  of  the  disease. 

Cystoscopy  and  ureteral  catheterization  in  catarrhal  acute  pyelitis 
of  pregnancy  add  only  the  changed  form  of  the  bladder  due  to  the 
weight  of  the  pregnant  womb  and  sometimes  increased  difficulty  of 
entering  the  ureter. 

Treatment. — The  treatment  is  nonoperative  and  operative. 

The  nonoperative  measm'es  almost  invariably  require  waiting  for 
the  subsidence  of  the  acute  stage  and  the  establishment  of  the  quiescent 
period.  Exception  to  this  rule  is  the  case  where  severe  sjTnptoms 
require  relief  by  entering  the  pelvis  with  great  gentleness  and  caution. 
Evacuation  of  the  pelvis  is  the  first  step  in  all  cases  and  possibly  the 
only  detail  in  the  mild  cases.  Retention  of  the  catheter  for  drainage 
of  the  pelvis  for  several  hours  is  required  by  the  more  severe  cases. 
Lavage  of  the  pelvis  after  both  evacuation  and  drainage  for  cleansing 
with  solvents  of  mucus  and  pus  and  for  mild  sterilization  and  stimula- 
tion with  the  nonirritating  silver  salts  is  the  second  step  in  all  cases. 

Exactly  this  same  plan  of  treatment  is  required  in  the  pyelitis  of 
pregnancy. 

Operative  measm'es  require  replacement  of  prolapsed  and  movable 
kidneys  and  correction  of  any  obvious  obstruction  only  in  the  ver\' 
severe  cases. 

Induction  of  labor  is  unnecessary  in  the  catarrhal  acute  pyelitis  of 
pregnancy  imless  the  fetus  is  dead  and  unless  the  persistence  and 
resistance  of  the  disease  to  treatment  threatens  parenchjinatous 
damage  of  the  kidney. 

SUPPURATIVE  ACUTE  PTELONEPHBITIS. 

Acute  Unilateral  Septic  Infarct  of  the  Kidney. — Definitiim.— This 
disease  may  be  defined  as  the  lodgment  of  a  mass  of  infective  material 
of  hematogenous  origin  in  the  parenchyma  of  one  kidney,  forming 
usually  multiple  infarcts  or  foci  of  infection.    Subsequent  suppuration 
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Fto.  293. — ^Author'a  case  of  sepdc  infnrct  ot  the  kiiliiry  duri[if(  pregnancy.  Sbowa 
the  iDTier  surFace  of  the  kidney  «ith  a  rather  likrtic  pyriiniiiliU  infarct  at  the  border 
where  the  gucface  of  the  kidney  IB  bruken.  In  the  froah  HpcritneD  this  wna  almoat 
d  iasism  inati,c. 


fio.  294. — Septic  infarct  of  the  kidney.  Outer  surface  of  the  specimen,  Bhowins  foci 
of  infection  near  the  upp^r  pole,  not  unlike  acne  pimplcii  on  the  face,  and  indicating 
«zt«ii>ioD  of  the  ptoceas  through  the  formation  of  adhesions  around  the  lower  pole. 
(Author's  oaw.) 
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and  abscess-formation  are  frequent  and  usual  but  are  not  absolutely 
essential  to  complete  the  pathology. 

Extensive  researches  into  the  subject  of  infarcts  of  the  kidney  have 
been  done  in  this  country  by  Brewer/  Gibson,*  Cobb,*  Johnson,*  Mayo* 
and  others,  while  in  Europe  Israel*  is  the  leading  authority  among 
many  others.  It  is  to  be  noted  that  of  these  six  authors  only  Brewer 
and  Cobb  use  the  term  "acute  unilateral  septic  infarct."  The  other 
four  speak  of  hematogenous  infection  or  metastatic  abscess. 

Etiology  and  Syndrome. — Acute  unilateral  septic  infarct  of  the  kidney 
is  a  lesion  which  is  more  common  in  women  dming  the  child-bearing 
period  from  the  twentieth  to  the  fortieth  year,  than  in  men,  and  more 
frequent  on  the  right  than  on  the  left  side,  for  unknown  reasons.  The 
essential  basis  as  proved  by  Brewer'  is  traimiatism  of  the  kidney  and 
a  source  of  the  infecting  embolus.  Thus  lowered  general  and  local 
resistance  are  important  elements. 

Symptoms. — ^The  acute  septic  process  with  very  rapid  invasion,  chiB, 
high  fever  with  wide  excursions,  hard,  rapid  pulse,  depression  and  pros- 
tration is  obvious.  The  focal  or  renal  symptoms  and  signs  are  com- 
paratively little  inasmuch  as  many  cases  show  scarcely  any  material 
change  in  the  m-ine,  facts  which  are  quite  disproportional  with  the 
toxemia  and  systemic  disturbance.  Acute  sensitiveness  in  the  kidney, 
especially  in  the  costovertebral  angle,  is  present. 

The  leading  subjective  complaints  are  pain  referred  to  any  point 
of  the  abdominal  cavity,  fever,  symptoms  due  to  septic  absorption  and 
prostration.  The  pain  itself  is  rarely  referred  to  the  exact  kidney  zone 
and  therefore  is  easily  confused  with  the  pain  of  extrarenal  organs 
such  as  the  gall-bladder,  stomach  and  duodenum  in  ulcer,  appendix 
and  pedunculated  cysts,  especially  ovarian. 

Objective  examination  alone  decides  on  the  elements  of  tenderness 
of  the  costovertebral  angle,  fixation  of  the  abdominal  wall  over  the 
kidney,  pus,  epithelia  and  blood  on  the  affected  side  if  present  in  c}'stos- 
copy,  the  sudden  onset  and  establishment  of  the  septic  state  with  or 
without  preceding  lesions  and  the  practical  absence  of  disturbance  of 
the  action  of  the  bladder. 

Cystoscopy  and  ureteral  catheterization  demonstrate  the  presence 
and  function  of  both  kidneys;  the  elements  of  the  disease  in  urine  on 
the  affected  side  if  the  foci  are  discharging  pus  and  blood  into  the  pelvis. 
Othem^ise  the  urine  is  negative  except  for  the  early  signs  of  congestion 
and  the  later  signs  of  nephritis,  namely,  albiunin,  casts,  epithelia, 
decrease  in  quantity  of  fluid,  urea  and  blood,  which,  if  alone,  mi^t 
be  due  to  traiunatism  of  the  ureteral  catheter.  Negative  urinary 
findings  may  accompany  profound  systemic  symptoms  when  the  sup- 

»  Surg.,  Gynec,  and  Obst..  1906,  ii,  485;  New  York  Med.  Jour.,  1V>07,  Ixxxv,  1012; 
Ibid.,  1915,  ci,  556. 

*  Med.  News,  1905,  Ixxxvi,  435.  »  Ann.  Surg.,  1908,  xlviii,  680. 

*  Am.  Surg.,  1899,  xxix,  10. 

»  CoUected  Papers  of  the  Mayo  Clinic,  1915,  vii,  336  (published  in  1916). 

*  Chirurgische  Kliuik  d.  Nieren  Krankheiten,  1901,  p.  34. 
^  Surg,,  Gynec.  and  Obst.,  May,  1906. 
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ptarative  focus  is  subcapsular  and  does  not  evacuate  itself  into  the 
urLmarj' stream.  Suehnegativefindingsmayalsopersist  in  themild  cases. 
Treatment.— The  indications  laid  down  by  Brewer  are  as  follows:' 
"In  regard  to  treatment,  the  cases  should  be  divided  into  three  classes: 
The  severe  tj*pe,  in  which  the  temperature  remains  high,  and  the 
t^o^iemia  is  rapidly  progressive.  These  cases  require  nephrectomy  at 
"th^  earliest  possible  moment. 

The  milder  cases  are  those  in  which  the  initial  temperature  may  be 
Hi^h,  but  begins  to  fall  witliin  forty-eight  hours,  and  where  the  toxemia 
is  less  marked.  These  cases  may  often  be  successfully  treated  by 
d^tciapsulation,  which  relieves  the  intense  congestion  and  allows  Nature 
t<»  complete  the  reparative  process.  Where  one  or  more  cortical 
at>scesscs  are  present  they  should  he  opened  and  drained. 

In  the  mildest  type,  the  case  may  be  treated  expecta,ntly  with  a 
rie^sonable  prospect  of  complete  reco\er>%  although  the  wTiter  has 
t>t>ser\'ed  two  or  three  patients  in  which  a, chronic  pjelonephritis  has 
'"^»:aiaine<:i . " 

Jte^ulU. — The  outcome  is  given  by  Brewer  in  the  same  article  as 
'•^Uows  and  very  well  exemplifies  tlie  value  of  the  various  forms  of 
*^*~^ijitment : 

"'Nephrotomy  and  drainage  in  fi^■e  patients  of  the  severe  type,  all 
*^*^^.  Nephrectomy  in  eight  patients  of  the  severe  type,  all  recovered. 
■^^^^E^phrotomy,  decapsulation  and  drainage  in  five  patients  of  the  milder 
^■i'^-lw,  all  recovered.  Expectant  treatment  in  four  or  more  patients  of 
'-*^*«  mildest  tj'pe,  all  recovered." 

,^^^^  Suppuratiye  Acute  Pyelonephritis.— Definition  and  Pathogenesis, — 
-'-^iais  renal  condition  is  an  entity  clinically  and  pathologically  and  not  a 
*^ '■-■-plicate  of  pyelitis  hut  rather  a  lesion  combining  both  pyelitis  and 
'^^^jhritis  of  suppurati\'e  type. 

Pathologically  it  is  an  extension  into  the  parenchyma  from  the 
r*"^^]vi3  and  the  ureter  of  suppuration,  commonly  grafted  on  tramna 
^-*^d  infection  of  the  kidney.  Foci  of  pus  and  their  extension  may  be 
^^^■«?ondary  to  pus  elsewhere  in  the  body.  The  infection  may  start  from 
^*|*«  bladder  and  follow  the  ureter  into  the  pelvis  and  the  kidney  in 
'■^  *:»ect  continuity.  Urethral,  prostatic  and  other  uruiary  obstructions 
^^*  »y  be  primary  and  the  infection  secondary  and  thus  reach  the  kidney. 
^—^  *eteral  fistula  are  important. 

Etiology.^ — Huppurative  acute  pyelonephritis  has  a  causa!  sequence, 
"liich  is  one  of  acute  suppurative  disea.se  due  to  preceding  factors  such 
*^  ^  trauma  and  depreciation  of  the  urogenital  organs.  In  young  men 
V*~*^thriti3  and  stricture,  in  old  men  prostatic  hypertrophy  and  neoplasm, 
^*^  females  repeated  pyelitis  of  pregnancy,  pus  tubes  and  periuterine 
*-^^^ritonitis.  Injury  and  especially  transplantation  of  the  ureter  in 
'~^J)eratiou  are  most  common  forerunners. 

Sjndrome. — This  requires  a  careful  subjective  history  of  facts  leading 
^-*-J»  to  antecedent  trauma  or  disease  of  the  kidney,  ureter  or  bladder. 


V  York  Mod.  Jou 
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Two  general  groups  may  be  generally  distinguished,  namely,  the  earlier 
and  milder,  and  the  later  and  severer  cases. 

Systemic  symptoms  of  early  and  mild  pyelonephritis  are  those  of 
absorption  due  to  inactive  form  of  sepsis,  irregular  fever  and  rigon, 
accelerated  tense  pulse,  prostration  and  tendency  to  anemia.  Tbe 
symptoms  are  also  of  reflex  origin,  namely,  anorexia  and  gastrointestioil 
disorder. 

Focal  s>'mptoms  of  mild  pyelonephritis  include  pain  in  the  kidney 
on  the  diseased  side.  The  compensating  hypertrophy  of  the  opposite 
kidney  with  its  congestion  during  exacerbations  of  the  disease  may  give 
more  sensitiveness  than  the  diseased  side. 


FiO.  295.— Acwte  pyelonephritia,  inner  view.  Eitenaivo  deatniction  of  the  tid« 
ia  the  calyces  and  the  pelvis,  likewise  thickening  and  infiltration  of  the  ureter.  lotB* 
center  of  the  picture  are  the  calycea  opened  into  a  dislinot  cavity  of  the  pel™.  »11  ^ 
with  thick  detritus,  more  than  2  ounces  of  foul  fecatoid  pua,  but  no  stones  were  louadn 
this  cavity  which  opens  into  the  ureter  below,  which  ia  shown  to  be  eileosively  tbickruN 
Tha  upper  pole  of  Uie  kidney  ia  seen  to  be  destroyed  by  the  superficial  absccM.    (Autbof  t 


Dysuria  may  be  present  and  all  the  symptoms  of  cystitis  may  ante- 
date or  follow  the  symptoms  of  the  disease. 

If  a  divided  ureter  with  secondary  fistula  has  been  the  source  of  the 
infection  the  bladder  will  be  without  focal  symptoms  but  urine  will  be 
discharged  at  the  distal  opening  of  the  fistula  in  the  skin,  bowel  (* 
vagina,  as  examples. 

Late  severe  pyelonephritis  renders  more  accentuated  all  the  f(«- 
going  symptoms  and  signs,  septic  absorption  increases  and  may  reach 
terminal  toxemia  and  true  septicemia. 

Perinephritic  abscess,  suppurative  acute  nephritis  and  renal  abscess, 
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bow  the  same  clinical  and  cjstosi opioal  picture  as  intense  pyelo- 
iritis;  in  fact,  suppurative  acute  nephritis  may  be  only  the  expras- 
of  an  active  exacerbation  of  the  eliroiiic  form,  and  renal  abscess  b 
a  focal  suppuration,  which  may  give  all  the  signs  of  a  generalized 
tion. 


jjective  symptoms  of  acute  pyeloTurpliritis  also  vary  with  the  degree 
le  disease  present, 

ilpation  very  commonly  reveals  a.  prolapsed  movable  kidney  with 
■gement  but  without  great  sensitiveness  when  compared  with  that 
d  in  infarct  and  acute  pyelitis.  Muscular  rigidity  is  rather  common, 
le  opposite  unaffected  kidncj-  may  be  more  palpable  than  normal 


876    INFLAMMATIONS  OF  RENAL  PELVIS  AND  PARENCHYMA 

due  to  compensating  hypertrophy  and  slightly  tender  during  the  con- 
gesting which  accompanies  exacerbations. 

Cystoscopy  in  suppvratioe  acute  pyelonephritis  respects  the  two  classes 
encounter^,  namely  those  without  and  Aose  with  injury  of  the  ureter 
with  fistula. 

Cystoscopy  in  acute  pyelonephritis  without  ureteral  fistula  reveds 
both  ureters  in  the  bladder  in  their  usual  position  and  dischargmg 
urine.  The  ureteric  mouth  of  the  unaffected  side  is,  of  course,  normal. 
Meatoscopy  of  the  affected  side  shows  congestion,  edema,  comparative 
inactivity,  atony,  and  largely  duplicate  findings  of  the  meatus  of  pj^ 
litis.  If  m-eteritis  by  extension  is  present,  these  changes  may  be 
extreme  and  profound. 

Urinary  discharge  from  the  affected  side  is  rhxiibmic  but  atonic. 
The  urine  is  pus-bearing  in  rather  even  mixture  and  not  in  clumps, 
masses  or  strings,  and  emits  from  the  ureter  in  turbid  puffs  exactly 
as  does  blood  in  red  clouds  during  hematuria. 

Ureteral  catheterism  permits  free  passage  without  obstruction,  easj' 
evacuation  if  the  eye  of  the  catheter  does  not  plug.  The  more  recent 
and  mild  the  case  the  less  the  change  in  the  rhythm  and  efflux  of  the 
urine.  Old  advanced  cases  dribble  the  m-ine  from  the  catheter  without 
the  rhythm. 

Urinalysis  of  caiheterized  urines  shows  most  marked  changes  during 
the  severe  symptoms.  The  excretion  of  the  diseased  kidney  is  usually 
acid,  albuminous,  purulent  and  filled  with  every  cast  except  blood- 
casts,  but  most  especially  hyaline,  finely  and  coarsely  granular  epi- 
thelial and  pus-casts.  The  Bacillus  coli  communis  is  invariably  present 
either  in  pure  or  associated  culture.  Red  blood  cells  are  common. 
Fresh  blood  usually  indicates  abrasions  by  the  catheter  and  hence  the 
wisdom  of  great  gentleness  in  the  examination. 

The  urine  from  the  normal  kidney  may  be  imchanged  or  that  of 
compensating  h\7)ertrophy  with  congestion,  namely  a  few  casts,  slight 
and  temporary  albimiin,  renal  epithelia  and  the  like.  Fresh  blood  has 
the  same  indication,  as  just  stated. 

Functional  Renal  Te^ts, — In  suppurative  acute  pyelonephritis  with- 
out ureteral  fistula  are  shown  from  the  affected  side  delay  in  time  and 
decrease  in  quantity  in  all  the  important  tests  proportional  with  the 
duration  and  degree  of  the  disease.  The  imaffected  side  also  shows 
unfavorable  deficiency  dm-ing  exacerbations  due  to  the  congestion 
present  in  the  overworked  kidney. 

Suppurative  acute  pyelonephritis  with  ureteral  fistula  varies  from 
the  foregoing  picture  according  to  the  site  of  the  fistula^  as  in  the  skin, 
vagina  and  rectimi,  as  examples,  and  according  to  the  point  of  trans- 
plantation of  the  ureter  in  the  bladder. 

Phjrsical  Examination. — Pyelonephritis  with  fistula  reveals  the 
ureteral  fistula  in  the  skin  by  its  surroimding  dermatitis,  in  the  vagina 
by  its  secondary  vaginitis,  and  in  the  rectum  by  its  consequent  proc- 
titis as  the  conunonest  points  of  exit.  Other  than  these  facts  the  physi- 
cal examination  is  unchanged  from  that  in  other  cases  of  the  disaiae. 
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■^  Cystoscopy  in  pyelonephritis  with  fistula  displays  the  normal  ureter 

T  ^techarging  urine  unchanged  in  rate,  rhythm,  quantity  or  quality. 

^  \  rhe  divided  ureter  shows  commonly  no  urine  or  a  very  little  if  the 

\  Sstula  does  not  evacuate  the  entire  output  in  the  unnatural  direction, 

k  »»A  'J"  the  affected  side  there  is  no  ureteric  action  in  older  cases  but  there 
f^^m      ^^y  be  some  in  the  more  recent  cases,  especially  wlien  some  of  the 

^^1  urine  escapes  into  the  bladder. 

^cM  Ireteral  catheterism  is  unchanged  on  the  normal  side  but  on  the 

'•■M  affected  side  shows  a  sensitive  or  painful  obstruction  at  the  site  of  the 

M  R'oimd  or  division  of  the  ureter  which  is  usually  in  the  ^'csical  third  of 

■  this  tube  not  far  from  the  bladder,  as  it  is  in  the  pelvic  operations  on 
I  B-omen  that  accidents  to  the  ureter  occur. 

I  AagDosis. — The  diagnosis  rests  on  the  usual  four  elements  of  diag- 

I       /Josis  in  urolog;-,  namely,  history,  physical  examination,  laboratory 
'^^"^^estigation  and  cystoureteroscopy. 

The  history  should  be  carefully  taken  and  will  be  found  to  contain 
'^^Jefinite  and  ill-defined  facts  of  septic  absorption  as  previously 
«^r  scribed. 

'T'lie  physical  examination,  laboratory  investigation  and  cyato- 
••^"^"t^roacopy  must  be  relied  upon  to  focus  attention  on  the  kidney, 
^'-■^  i<:;h  is  the  chief  fact  of  decision. 

^P*"«atinent.  —  Suppurative  acute   pyelonephritis  may  receive  both 

*-***<:^perative  and  operative  treatment.    The  lesion  is  parenchymatous 

?^     "^^~ell  as  pelvic  and  therefore  be>ond  the  reach  of  such  measures  as 

*'**«M:nal  antiseptics  and  lavage  of  the  pelvis  which  may  alleviate  tem- 

'**--**"^rily  the  s>Tnptoms  due  to  the  ureteral  and  pelvic  conditions. 

*--*perative  measures  are  the  choice  and  are  summed  up  ui  nephrec- 

^^**^^',  in  examples  of  suppurative  diffuse  nephritis,  and  in  resection 

tie  abscess  cavity  in  cases  of  focalized  suppurative  necrosis. 

^^Xippurative  pyelonephritis  secondary  to  divided  or  injured  ureter 

?**^  Spates  nephrectomy,  because  in  such  cases  the  infection  is  ascending 

^^•rn  the  bladder,  vagina,  rectum  or  skin,  according  to  the  point  of  outlet 

-       "tie  ureter.    Eifort  to  repair  the  ureter  in  the  presence  of  suppura- 

^'^  ureteritis  and  changes  in  its  immediate  annexa  in  the  proximal 

Stnent  and  more  or  less  atony  through  disuse  in  the  distal  segment  b 

^^^less. 

X*eri nephritic  abscess  may  be  an  associated  or  a  secondary  condition, 
^^<i  of  course  carries  its  own  indication  of  free  drainage  as  only  a  detail 
*    the  genera!  operative  intervention  on  the  kidney. 

The  aftertreatment  of  acute  pyelonephritis  concerns  the  building 
^T>  of  the  patient's  health,  the  usual  surgical  care  of  the  field,  and  very 
**^portant,  the  cure  of  the  cystitis  which  frequently  is  present. 

Pyonephrosis. — Deflnitioii. — Pjonephrosis  comprises  literaUy  pus  in 
tie  kidney  and  the  pelvis  as  the  sign  of  chronic  suppurative  infection.   ' 

Pj'onephrosis  is  analogous  to  hydronephrosis  with  infection,  pus 
Jiroduction  and  nephritis  added. 

Etioiogy. — The  cause  of  pyonephrosis  involves  as  luiderlying  fae-  . 
tors  ureteral  obstruction,  dilatatioti,  infection  and  suppuration.     The 
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obstruction  may  be  situated  anywhere  in  the  urinarj'  tract  disUl 
to  the  kidney,  exactly  as  in  hydronephrosis.  Antecedent  patholc^cil 
conditions  may,  by  infection,  pass  over  into  pyonephrosis,  such  as 
hydronephrosis,  chronic  pyelitis,  pyelonephritis,  abscess  of  the  Iddoey, 
suppurative  nephritis,  calculous  pyelitis  and  tumor  of  the  kidney. 

The  infecting  organism  is  the  Bacillus  coli  communis  in  pure  or 
associated  culture, 

Patholog;. — The  lesions  reveal  in  varying  degree  the  site  and  agns 
of  obstruction,  dilatation  and  chronic  suppuration  of  the  pelvis  of  tht 
kidney  and  then  of  the  parenchjTna.    The  destruction  of  pressure  and 
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Fro.  297.— Chronic  pyelonephnti 
□bliteratioD  of  kidney  subetaace  an< 
Eubslaare  was  reduced  (o  fat  as  at 
□  abscess  cavity  o 


incr  view.  Case  of  pj-clonephritiB  witb  pn^'™' 
Ih  aliscess  in  the  lower  pole.  Moat  of  Ito  WoW 
and  fat  or  GbiouB  lusue  aa  at  B.  In  the  1«*" 
ing  the  BaciUua  coli  communis  and  the  BioUiB 
IS  shown  by  the  striuBs  of  lat  and  mUi'*' 


suppuration  in  the  parenchyma  leads  to  all  degrees  from  mild  to  seveR 
of  distortion,  deformity  and  atrophy  even  to  a  mere  shell  of  the  kWW 
substance  whose  tj-pical  elements  are  largely  obliterated. 

STndrome. — Pyonephrosis  shows  general  urinary  and  cystoscopy 
symptoms  variously  associated  mutually  or  Secondarj'  to  anteadfflt 
conditions  such  as  calculus. 

The  general  subjective  symptoms  are  constitutional  and  reflw. 
They  are  slight  or  absent  in  mild  cases  and  marked  in  severe  cases  a 
during  absolute  obstruction  and  absorption  in  relapsing  cases,  Tbnt 
character  is  generally  fever,  rigors,  nausea,  with  or  without  vomitmgj 
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•stration  and  debility;  in  short,  all  the  persistent  chronic  symptoms 

ow  septic  absorption. 

rhe  blood  count  is  that  commonly  seen  in  low  pus  cases. 

rhe  starting-point  of  the  disease  is  often  within  the  patient's  knowl- 

je,  as  urethra,  prostrate,  bladder,  ureter  and  kidney.    Marked  renal 

ns  associated  with  pregnancy  are  very  conwnon. 

Renal  symptoms  as  they  develop  are  indefinite  moderate  pain  in 

;  loin  behind  or  in  front,  with  exacerbations  during  motion  and 

ite  obstruction  and  with  relief  during  the  drainage  of  the  pus  sac 

•ough  the  normal  channel.    Early  mild  cases  may  have  long  periods 

relief  during  good  drainage  of  the  pelvis,  while  later  older  cases 

^'ays  have  some  symptoms  varying  in  intensity  with  the  obstruction. 

Palpation   shows   tenderness,   muscular   rigidity,   enlargement   or 

ckening  over  the  kidney  area,  which  is  usually  readily  verified  by 

lanual  examination.    The  colon  is  commonly  found  crossing  the 

ss  percussion. 

Vesical  and  Urinary  Symptoms. — Chronic  cystitis  is  usually  present 

h  increased  frequency.    As  in  hydronephrosis  ureteral  and  urethral 

exes  are  usually  mild  or  absent. 

The  urine  of  pyonephrosis  is  a  chronic  pyuria  without  tubercle  bacilli 

with  pus  organisms,  especially  the  Bacillus  coli  communis.  In  the 
ly  cases  p>airia  may  cease  during  acute  obstruction  and  thus  be 
ent  in  cystoscopy  alone,  provided,  of  course,  the  ureter  distal  to 

obstruction  is  still  healthy. 
Cystoscopy  and  Its  Adjuvattls. — Cystoscopy  finds  a  bladder  which 
mses  easily  if  there  is  no  cystitis.  If  cystitis  is  present  it  is  confined 
the  immediate  annexa  of  the  affected  ureter  and  may  not  extend, 
I  thus  differs  from  tuberculosis  which  alwavs  extends  and  not  infre- 
ntly  deposits  opposite  the  affected  ureter  as  well  as  around  it.  The 
ider  of  pyonephrosis  is  not  irritable  in  any  high  degree,  which  is 
►ther  point  of  difference  from  vesical  tuberculosis, 
.^he  affected  ureter  may  be  normal  or  reveal  the  signs  of  chronic 
animation,  especially  after  the  ureter  has  become  involved  in  the 
er  third.  Thus  the  meatus  is  patulous,  deformed  and  discharges 
i  as  a  rule  unless  the  obstruction  is  complete,  when  there  will  be  no 
ne  and  only  pus  when  the  disease  has  advanced.  The  function  of  the 
ter  is  weak,  decreased,  as  a  rule,  or  absent  in  total  obstruction, 
lief  of  the  obstruction  increases  the  discharge  during  the  evacuation, 
e  urine  is  pus-laden  in  plugs,  strings  and  masses. 
Ureteral  Caiheteri»m  is  absolutely  necessary.  The  passage  of  the 
Jieter  is  usually  easy  unless  the  distortion  ojf  the  canal  is  great,  when 
J  thickening  and  irregularity  of  the  pass  may  really  prevent  com- 
te  catheterism.  Leakage  aroimd  the  catheter  on  the  diseased  side 
common  on  account  of  these  conditions  and  the  dilatation  present, 
gs  of  pus  may  block  the  catheter,  which  should  be  freed  by  the  injec- 
i  of  fluid.  The  urine  as  it  flows  is  in  steady  drops  as  in  hydro- 
hrosis  and  not  in  spurts.  Residual  urine  is  frequently  found  in 
pelvis. 
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Treatment. — The  indications  are  alwa>'3  operative  and  bvojve 
nephrectomy.  The  operation,  however,  should  never  be  done  without 
thorough  knowledge  of  the  capacity  of  the  normal  kidney  to  carrj'  on 
the  work  of  the  body. 

The  aftertreatment  of  pyonephrosfe  b  much  the  same  as  tbt  in 
pyelonephritis,  surgical  attention  to  the  field,  building  up  of  the  pititnti 


Via.  21)8.— Relation  at  lymphatics  oF  the  ureter  to  thoao  of  the  internJ  iKoilil*'' 
the  female  and  to  tho  n)loii.  /.  lymphatics  from  colon  to  ortei  of  kidney;  f.  3  >MJ' 
periclumt>nilar  boundary  zone  and  intortuHular  lymphatics  of  l(idne>'  (Kimnt**'.'' 
communicut ion  of  periureternl  lymphatica;  6,  with  those  of  utoruB.  tubes  and  ovw*- 
(Kiscndrath  and  Hc;hulti.i) 

restoration  of  the  bladder  and  attention  to  recovery  of  the  oppoatt 
kidney  by  the  usual  manapcmcnt  for  mild  renal  lesions. 

Conclnsions. — 1 .  While  infection  of  the  bladder  or  lower  ureter  nuy 
reach  the  renal  pelvis  or  the  kidney  either  by  way  of  the  lumen  of  tin 
urinarj'  tract  or  by  way  of  the  mural  Ijmphatics,  experimental  iw 

1  Jour.  Am.  Med.  Aeaa..  Fcbmury  17.  1917,  p.  542. 
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clinieal  evidence  indicates  that  complete  or  almost  complete  obstruc- 
tion to  the  urinary  outflow  is  necessary  for  ascent  of  infection  by  way 
of  the  lumen  of  the  urinary  tract. 

2.  We  have  shown  experimentally  that  in  the  absence  of  complete 
obstruction  the  infection  may  and  does  pass  upward  from  the  bladder 
by  means  of  the  lymphatics  of  the  ureteral  wall. 

3.  Depending  on  the  virulence  of  the  organism  and  on  the  suscep- 
tibility of  the  host,  the  involvement  may  remain  limited  to  (1)  the 
b/adder  and  loreter,  (2)  it  may  pass  upward  to  the  pelvis,  or  (3)  it  may 
invade  the  renal  tissues.  When  the  kidney  itself  becomes  involved 
the  inflammatory  agent  is  carried  from  the  renal  pelvis  to  the  paren- 
cb^Toa  by  the  lymphatics  of  the  intertubular  and  perivascular  tissues. 

4.  In  the  human  being  the  lymphatic  network  constitutes  the  most 
"Mportant  path  of  ascending  infection  when  pyelonephritis  follows 
*^>'stilis  not  associated  with  complete  obstruction  to  the  urinary  out- 
flo-w. 

S.  In  the  absence  of  cystitis  the  renal  pelvis  or  the  kidney  itself  may 
'^^^^^ome  involved  by  the  transport  of  infection  from  the  pelvic  organs 
**^  from  the  lower  intestinal  tract  through  the  anastomosing  l>Tnphati: 
*^'>annels,  which  anatomic  study  has  shown  to  be  present. 

TUBERCULOSIS  OF  THE  KIDNEY. 

^^ofinition  and  Occurrence. — Infection  of  the  organ  with  the  Bacillus 
tUts^rculosis,  either  in  pure  or  mixed  culture,  and  showing  all  primary 
*"^<i  secondary  the  pathological  features  of  similar  infections  anywhere 
?'®^  in  the  body,  constitutes  the  definition  of  this  disease.  Tubercu- 
*c»si3  of  the  kidney  occurs  in  the  early  cases  on  one  side,  as  a  rule,  but 
^^5^  be  bilateral.  The  pure  infections  are  also  in  the  early  cases  while 
"^^  associated  infections  in  the  later  cases,  the  Bacillus  coli  commimis. 
**"^  most  commonly  present. 

^Tuberculous  autopsy  findings  show  renal  lesions  in  the  ratio  of 
.  ***  10  cases,  while  the  clinical  frequency  among  surgical  renal  diseases 
y*  according  to  most  operators  nearly  1  in  3  cases.  The  third  and 
*-*^Pth  decades  of  life  m  both  sexes  are  the  commonest  periods. 

JEtiology. — Bacillus  tuberculosis  alone  in  the  first  stages  or  mixed 
P^*tJi  pus  organisms  in  the  laterstages,  especially  Bacillus  coli  communis, 
*^  the  exciting  organism.  The  avenue  of  infection  is  commonly  through 
'-■^e  blood  current,  from  the  presence  of  the  organism  in  the  system, 
"^'^ith  or  without  clinical  manifestations,  the  former  comprising  the  so- 
*^^Iled  primary  cases  and  the  latter  the  secondarj'  cases.  Tuberculous 
'itposits  elsewhere  in  the  urogenital  tract  may  actually  or  seemingly 
l>recede  the  renal  manifestations  and  thus  comprise  another  class  of 
**«condary  renal  cases.  It  is  difficult,  however,  to  see  how  tuberculosis 
•^f  the  lower  sexual  and  urinarj'  organs  such  as  the  bladder  and  testes 
*^ay  infect  the  kidneys  excepting  through  the  blood  current. 

Snbiective  Syndrome. — Tuberculosis  of  the  kidney  includes  systemic, 
*^flex,  renal,  vesical  and  urinary  sjinptoms. 
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The  subjective  and  objective  syndromes  of  tuberculosis  ot  the 
kidney  are  as  highly  variable  as  in  any  other  fonn  of  tuberculosis, 
hence  no  description  of  sjTnptoms  will  be  tj-pical  but  only  suggestive 
as  the  following  is  intended  to  be. 

The  systemic  sj-mptoms  are  as  follows:  The  course  of  the  disease 
shows  slow,  chronic  cases  and  acute  fulminating  cases,  either  of  which 
may  be  greatly  changed  at  the  advent  of  mixed  infection.  Like  all 
tuberculosis,  the  invasion  is  usually  slow,  insidious  and  deceptive,  so 
that  many  months  or  several  years  pass  before  the  patient  suffers 


Fio,  21li)  Flo.  300 

Fia.  298. — Miliary  tuberculosis  of  Ihe  kidney.      Lobulations,  partly  analoniiril  "d 

partly  patholoRiral.  outer  surface  tuheirlea  are  obvious.    The  ureter  is  densely  infiluiiri 

and  ulcerated  at  it6  isthmus  and  ita  mucoaa  filled  wilh  miliaiy  tuberclea.    The  aten" 

o[  adbosiona  of  the  kidney  to  iU  aoDexa  is  remarkable,     (Author's  case.) 

Fio.  300.— Miliary  tulytrculcsia  ot  the  kidney.  Anterior  surface  of  uncut  speciow- 
Fewer  miliary  tuberclce  than  oti  the  posterior  surface  are  seen,  but  lancer  aoduleai' 
early  abscess  with  tendency  toward  adhesions  are  distinguishable.     (Author's  cue) 


eiioxigh  to  seek  aid.  In  this  type,  when  the  suppurative  stage  bepDi, 
especially  with  mixed  infection,  precisely  as  in  tuberculosb  of  the  lungs, 
there  appear  symptoms  and  signs  of  septic  absorption,  chills,  aftemowi 
fe^'e^,  nightsweats,  emaciation,  and  the  like.  If  the  renal  tuberculoas 
is  secondary'  to  a  clinical  focus  elsewhere,  the  sjinptoms  of  the  lattff 
are  simply  colored  b\'  those  of  the  former  condition. 

Acute  fulminating  renal  tuberculosis  runs  its  course  in  a  brief  period, 
especially  after  suppuration  begins.  It  is  in  some  cases  part  of  a  general 
tuberculous  infection. 

Subjective  reflex  sj-mptoms  are  nausea  and  vomiting,  rarely  seen 
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the  period  of  suppuration  is  present  and  advanced.  Reflex  dis- 
nce  of  the  bladder  is  discussed  imder  urinarj-  symptoms, 
jjective  renal  s\-mptoms  are  usually  absent  in  the  earlier  periods 
Iways  present  in  the  later  stages.  At  first,  in  the  slow  chronic 
few  definite  sensations  are  present,  the  question  of  the  patient 
:  chiefly  as  to  the  pus  in  the  urine,  and  thus  the  expectant  treat- 
of  urinarj-  antiseptics  and  vesical  irrigation  is  adopted.  Later, 
the  disease  extends  Aovm  the  ureter,  the  pain  greatly 


Sw^''^ 


Fio.  301  ■    Fifi.  302 

301 .— TuberciilosU  ot  the  kidney.  Multiple  mid  cliBerote  absrc.tses.  Inner 
i.  Upper  hall  of  kidney  totally  <leHtrD>-uil  liy  multiple  conflueut  nlM<:esaes.  Loner 
'  specimen  iavadcd  by  muUiiile  cJiHerete  nbiiceBK'S.  i'elvia  iiiRllrated  with  lubcr- 
I.     Normal  kidney  markings  abwnt.     (.\uthi)r's  cine.) 

302.— Author's  case  of  lubcteidoHia  of  the  kidocy,  after  icieision,  interior  view. 
i  the  same  apeeimen  aa  nhown  in  FJK.  305.  The  kidney  has  been  divided  from  pole 
!  alcinjc  it«  free  border  and  into  the  pelvic,  from  which  a  probe  is  passed  throuKh 
-ethra.  appearine  at  the  Icjwer  edice  of  the  specimen,  Opeiiinga  into  numerous 
«  cavities  are  everywhere  ai)paii?ot.  and  pun  is  seen  ooiiuR  from  a  small  one  at 
■per  part  of  the  pelvis.  Normal  kidney  Kiihstanco  iia  absent  and  many  tubercles 
«  seen  scattered  over  the  walls  of  the  ahsiwi>seB.  especially  those  of  the  upper  poleT 

lUgh  renal  colic  is  the  exception  unless  obstruction  through  a 
ilus  has  occurred. 

le  pain  is  in  the  renal  zone  of  the  affected  side,  <lull  and  dragging, 
e  during  congestion  of  exposure,  physical  exercise  and  menstrua- 
Cramp-like  pains  at-company  the  passage  of  slugs  of  mucus  or 
The  normal  side  in  long-standing  cases  shows  the  hypertrophy 
congestion  of  double  duty  with  no  symptoms  whatever  or  more 
those  of  the  affecteil  side  during  congestion. 
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Fia.  303. — Author's  case  of  tuberculosis  of  the  kidney.  The  upper  half  of  the  • 
has  beeD  deeply  iovoded  and  Dearlj'  deatroyed  by  Bbscetsses,  infiltratioD  and  scar  tA 
The  lower  half  of  the  organ  ia  reasonably  normal  except  for  early  tuberdes  in  tbe  t 
Kod  oalycea.  One  papLla  prcaenta  in  the  middle  of  the  figure  with  an  uleentiog  lu''-a 
on  it.  The  functional  test  of  this  organ  was  go<>d,  althouBh  decreased  and  tuF  j 
badlli  did  not  appear  in  tha  urine  during  more  than  a  year  of  per^stent  pyuria  !■= 
bematuria.    Indefinite  Heneations  rather  than  pain  in  the  reoot  w 


TUBBRCVWSIS  OF  THE  KIDNEY 


)5. — -Aiitfa^r's  case  of  tubcTculous  pyelonepbritia  (inner  surface) .  Same  Bpeci- 
'is.  302.  Great  enlacRement  of  the  organ  and  DumerouB  protninent  lobula- 
laraot,  alao  adhmions  at  upper  pole.  Contracted  infiltrated  pelvis  and  very 
arged  ureter  (U)  are  seen  in  the  central  picture.     (Referred  by  Di.  Benjamin 


)6. — ReniJ  tuberculuais  in  a,  child.     lonumerable  tubercles,  multiple  abiMMM 
lund  alteration  in  the  kidney  are  evident.    BariUuB  tuberculosia  and  BacflhN 
ia.  deficient  phenoeulpbonephthalein  test,  pain  and  cystitia.  marked  tha  ■Mt'-nJ 
•od  bodily  hMltb  without  emaciatioa,     Kecovery.     (Author*!  ohb.)  *'«iiH 
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The  advent  of  suppuration  passes  a  mild  into  a  severe  case  in  almost 
every  instance. 

Acute  fulminating  examples  of  the  disease  accentuate  the  foregoing 
general  course  of  the  pain  and  other  renal  symptoms. 

Tuberculosis  associated  with  other  diseases  of  the  kidney  becomes 
an  added  factor  in  them,  such  as  lithiasis,  displacement,  mobility, 
pyelonephrosis,  pyelonephritis,  as  examples,  and  may  supersede  and 
mask  the  sjniptoms  of  the  antecedent  condition. 

Subjective  vesical  symptoms  are  three:  pollakiuria,  or  increased 
frequency  of  urination,  dysuria,  or  painful  urination,  and  later,  tenes- 
mus. Oif  these  three  cardinal  symptoms  the  first  is  present  even  in 
mild  cases.  As  the  disease  progresses  the  pain  in  the  bladder  appears 
during  the  act  of  urination,  and  finally  tenesmus,  at  its  termination. 

The  cause  of  these  svmptoms  is  the  irritation  of  the  tuberculous 
process,  first  in  the  kidney,  and  later,  by  extension,  in  the  ureter  and 
bladder,  resultuig  in  positive  and  rapid  advance  of  suffering.  As  pre- 
viously stated,  nontuberculous  disease  in  the  same  parts  may  cause 
the  same  kind  but  less  degree  of  symptoms. 

Objective  urinary  symptoms  are  polj'uria,  pj'uria  and  hematuria. 
Of  these  three  cardinal  symptoms  the  first  is  always  present  even  in 
early  forms  and  regularly  accompanies  the  pollakiuria. 

Pyuria,  meaning  macroscopic  quantities  of  pus,  obser\'ed  and 
reported  by  the  patient,  may  be  early  but  is  usually  later  in  appearance, 
but  in  microscopic  quantities  pus  is  an  early  and  important  element, 
as  later  discussed.  It  progresses  regularly  up  to  very  large  quantities, 
is  persistent  and  never  disappears  as  long  as  the  disease  is  untreated, 
and  its  sources  are  at  first  renal,  then  ureteral,  and  finally  vesical. 
The  largest  quantities  of  pus  are  from  the  bladder,  as  a  rule,  hence  the 
importance  of  ureteral  catheterization. 

Hematuria,  meaning  macroscopic  quantities  of  blood  described  by 
the  patient,  may  be  early  in  ulcers  of  the  kidney  or  pelvis,  eroding 
vessels.  This  is  rather  uncommon.  Blood  in  microscopic  quantities 
is  always  present,  and  is  discussed  later. 

Objective  Syndrome  comprises  physical  examination,  cystoscopy 
with  its  adjuvants  and  urmalysis,  in  its  objective  features.  Even 
patient  with  this  disease  is  a  law  unto  himself  and  no  tv^^e  form  may 
be  described. 

Physical  Examination. — Physical  examination  is  abdominal  and  rectal 

or  vaginal. 

Bimanual  abdominal  examination  with  the  bladder  empty  reveals 
on  the  afl^ected  side  in  the  early  cases  nothing  definite,  in  the  later 
progressing  cases  renal  enlargement,  thickening,  nodulation  and 
tenderness,  which  still  later  may  be  traced  along  the  ureter  to  the 
bladder,  which  is  highly  irritable.  On  the  normal  side  there  may  be 
more  tenderness  than  on  the  diseased  side  through  the  congestion  of 
overwork,  especially  in  the  earlier  cases. 

Bimanual  rectal  and  vaginal  examination  with  the  bladder  full  in  the 
cases  with  ureteritis,  general  or  focalized  in  the  lower  third  of  the 
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canal,  develops  definite  thickening  just  outside  the  bladder  wall. 
Earlier  cases  usually  give  negative  findings.  Tuberculous  bladders 
are  irritable  to  touch,  whether  full  or  empty.  Cystoscopy  with  its 
adjuvants  in  tuberculosis  of  the  kidney  includes  cystoscopy,  meato- 
scopy,  ureteral  catheterism,  functional  renal  tests,  radiography, 
bacteriology^  and  animal  experimentation.  Cystoscopy  encoimters  so 
highly  sensitive  a  \iscus  as  to  require  general  or  spinal  anesthesia,  as 
local  anesthesia  almost  always  fails  because  the  irritability  may  not 
be  due  to  changes  in  the  bladder  but  to  exaggerated  reflex  influence 
from  the  kidney  and  the  ureter  above. 

The  clinical  and  cystoscopic  details  of  tuberculosis  of  the  bladder 
are  fully  discussed  in  the  section  on  Ureteral  Meatoscopy  on  page  761, 
and  respect  the  annexa,  meatus,  ureteric  folds  and  interureteric  fold. 

In  the  early  cases  the  annexa  of  the  ureter  show  three  types  of 
change:  h>T)eremia  with  edema,  tubercle  formation  with  infiltration 
and  ulcers  with  granulations.  The  hx-peremia  may  be  brushed  along 
the  floor  of  the  bladder  more  or  less  in  the  direction  of  the  urinary 
efflux  or  be  irregularly  daubed  about  the  meatus  like  dull  red  paint. 
The  edema  is  similarly  distributed  associated  with  the  hyperemia  or 
predominating  over  it. 

Tubercle  formation  with  infiltrations  and  vesicles  is  the  next  step, 
at  first  few  discrete  and  scattered,  later  many  and  grouped  with 
vesicles  here  and  there  and  general  infiltration  of  .the  mucosa  in  the 
same  regions. 

Ulcers  follow  breakdown  of  the  tubercles  and  then  granulations 
appear.  These  lesions  may  be  few  or  many,  large  or  small,  superficial 
or  deep,  and  are  usually  hemorrhagic. 

All  these  lesions  may  be  distributed  more  or  less  around  the  ureteric 
mouth  and  trigonum.  Occasionally  they  are  found  on  the  bladder 
wall  opposite  the  affected  ureter,  where  in  the  empty  state  of  the  bladder 
the  mucous  membrane  rests  over  the  ureter.  Earlv  cases  show  the 
least  nimiber,  which  in  later  and  terminal  stages  may  involve  much 
or  even  all  the  bladder  wall. 

In  some  cases  ecchv-moses  are  prominent  and  perhaps  predominant 
more  or  less  interspersed  with  the  other  foregoing  lesions.  They  are  a 
little  more  apt  to  appear  in  the  more  rapid  forms. 

The  diseased  ureteric  mouth  itself  in  the  early  cases  shows  no  change 
whatever  or  only  lesions  in  association  with  a  given  type  in  its  annexa, 
as  just  described.  As  the  disease  progresses  from  the  kidney  as 
ureteritis  and  finally  reaches  the  vesical  third  of  the  ureter  and  as  the 
changes  in  the  bladder  increase  in  number,  variety  and  severity,  the 
ureteric  mouth  takes  on  distinctive  character,  embodying  thicken- 
ing, fixity,  distortion,  deformity,  retraction  and  loss  of  muscular 
action.  "Golf-hole*'  ureter  is  a  round,  patulous  mouth  without 
muscular  action.  "Tobacco-pouch"  ureter  is  a  patulous,  retracted, 
folded  mouth.  Other  forms  are  angular  and  irregular  in  outline.  All 
proceed  from  the  infiltration  and  thickening  and  are  very  common  in 
this  disease. 
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The  normal  ureteric  mouth  in  eariy  cases  may  show  no  dianges 
whatever  or  a  sympathetic  edema  and  congestion  along  with  its  annexa ; 
in  the  later  disease  when  tuberculous  ureteritis  on  the  affected  side 
and  trigonitis  are  present  with  extension  of  the  latter  over  to  the  normal 
side,  the  changes  in  the  mouth  may  seem  to  be  considerable  but  the 
absence  of  thickening  and  prominence  in  the  ureteric  fold  of  this  side 
usually  serve  to  distinguish  the  comparative  simplicity  and  vesical 
site  of  these  conditions. 

The  ureteric  fold  on  the  diseased  side  follo\%'s  much  the  same  law  as 
does  the  mouth,  itself.    It  is,  therefore,  unaffected  in  the  early 
but  becomes  thick,  prominent,  fixed  and  inelastic  in  the  later 
The  absence  of  these  conditions  in  the  normal  ureteric  fold  b  a 
.  nostic  aid  in  locating  the  affected  kidney. 

Inasmuch  as  the  diagnosis  of  renal  tuberculosis  should  be  made  as 
early  as  possible  while  the  bladder  is  relatively  not  diseased,  it  is  often 
possible  to  observe  the  difference  between  the  two  ureteric  folds  by 
increasing  or  decreasing  the  distention  imder  the  field  of  the  cystoscope. 
This  manipulation  should  always  be  attempted. 

Urinary  discharge  shows  in  the  early  cases  no  naked-eye  variations 
from  the  normal  unless  increased  quantity,  decreased  color  and  difficult 
visibility  of  the  swirl.  In  the  later  cases  purulence  may  be  present 
and  distinguishable  in  the  swirl,  especially  if  there  is  no  c>'stitb  present. 
Ureteritis  and  deformity  of  the  meatus  commonly  show  slugs  aotl 
strings  of  mucus  and  pus  proceeding  from  or  clinging  to  the  channel. 
Hemorrhagic  cases  during  the  period  of  bleeding  give  their  ovm  picture 
of  more  or  less  blood  from  the  meatus  in  the  presence  of  other  sign? 
of  tuberculosis. 

The  rate  and  rhx-thm  of  the  urinarj^  discharge  from  the  meatus  in 
tuberculosis  of  the  kidney  do  not  var>'  materially  from  those  seen  in 
other  pyogenous  renal  conditions,  such  as  pyelonephritis,  pyonephn>SL<, 
and  the  like.  No  description  other  than  tliat  already  given  under  tliese 
diseases  is  therefore  necessary. 

From  the  foregoing  facts  it  may  be  concluded  that  one  may  draw 
strong  inferences  as  to  tlie  kidney  affected  without  ureteral  catheterism 
or  urinar>'  segregation.  These  investigations  should  alwa>  s  be  carrie^l 
out  but  sometimes  fail  tlirough  the  pathological  conditions  of  the  case 
or  the  exi)erience  of  the  cystoscopist. 

Ureteral  Calhefervfm, — Preliminary'  cleansing  of  the  bladder  should 
be  carried  out  as  thoroughly  as  {)ossible  and  as  much  information 
obtiiined  at  a  single  investigation  as  practicable,  for  the  reason  that 
passage  of  the  catheter  is  not  without  some  danger  to  the  normal  ureter 
and  kidney.  The  final  step  of  tlie  procedure  is  lavage  of  the  pelvis 
and  ureter  witli  bland  solutions  and  the  administration  of  urinar\' 
antiseptics  before  and  after  the  examination  in  ever>'  case  possible, 
as  preventives  of  infection. 

Early  cases  of  the  disease  may  usually  have  a  complete  examination 
at  one  sitting.  The  introduction  of  the  catheter  is  easy  on  the  affected 
side,  especially  if  gentleness  is  employed  and  no  traumatism  results. 


VL08JSOF  TBE  KIDNEY 

because  ureteritis  has  not  yet  changed  the  caliber  and  elasticity  of  the 
canal.  The  chief  point  is  to  select  a  full-sized  catheter  for  the  normal 
side,  6  F.  or  7  F.,  and  a  smaller  catheter  for  the  diseased  side,  5  F. 
This  detail  tends  to  prevent  leakage  from  the  normal  side  and  greater 
ease  of  passing  up  the  diseased  side. 

Later  cases  of  the  disease  wll  have  a  ureter  still  pervious  to  urine 
but  so  thick,  tortuous,  inelastic  and  fixed  as  to  render  passage  of  the 
catheter  vet^'  difficult  or  even  impossible  beyond  a  few  centuneters 
near  the  bladder.  Here  patulousness  may  cause  so  much  leaking  that 
one  has  to  rely  chiefly  on  the  urine  from  the  normal  side  and  that  from 
the  bladder  for  assisting  in  the  diagnosis,  hence  the  wisdom  of  having 
a  catheter  on  this  side,  which  so  far  as  possible  prevents  leakage.  It 
is  likewise  well  to  use  the  method  of  f'asper,  of  injecting  indigo-carmin 
to  establish  the  presence  and  degree  of  the  leak. 

The  chief  anatomical  sites  of  difRculty  in  passing  the  catheter  along 
the  diseased  ureter  are  the  deformed  meatus  and  thickened  vesical 
segment,  and  the  point  where  tlie  ureter  crosses  the  brim  of  the  bony 
pelvis,  after  which  progress  along  the  canal  is  apt  to  be  much  less 
difficult. 

Urinalysis  is  the  laboratory  investigation  of  the  case.  The  diseased 
side  in  the  early  cases  show^  great  increase  in  quantity,  pale  color, 
faint  odor,  acid  reaction  and  low  specific  gravity,  similar  to  that  in 
chronic  diffuse  nephritis,  namely,  1010  or  thereabout.  Progressing 
cases  with  more  and  more  loss  of  kidney  function  gradually  de- 
crease the  quantity  and  have  neutral  or  alkaline  reaction.  Albumin 
appears  in  proportion  with  the  nephritis  and  the  pus,  in  early  cases 
little,  in  later  cases  much,  both  as  serum-albumin  and  nucleoalhumin. 
Microscopically  the  tubercle  bacillus  is  always  present  although 
repeated  examination  alone  may  detect  it.  Pus  and  blood  in  micro- 
scopic quantity  are  constant,  especially  the  former.  Gross  amounts 
of  pus  appear  later  but  like  free  hemorrhage  may  be  a  peculiar,  early 
or  unexpected  symptom  at  any  time.  Desquamation  of  the  renal  and 
pelvoureteral  epithelium  gives  many  cells  more  or  less  degenerated. 
Casts  in  number  and  character  also  vary  with  the  nephritis,  pjairia 
and  hematuria;  in  the  early  cases  hyaline  and  granular  casts  pre- 
dominate, while  later  epithelial  and  pus  casts  may  appear.  In  every 
instance  the  greater  the  variety  of  findings  the  older,  more  advanced 
and  destructive  the  disease. 

The  normal  kidney  in  the  early  cases  shows  little  or  no  variation 
from  the  normal  quantity  of  urine,  while  the  diseased  kidney  is  still 
douig  almost  full  duty,  Later  on,  when  the  latter  is  failing,  the  normal 
kidney  shows  an  increased  output  in  compensation,  of  rather  pale  color, 
acid  reaction  and  normal  specific  gravity  which  tends  to  fall  as  the 
fluid  increases  but  never  as  low  as  on  the  diseased  side.  Albumin  is 
usually  absent  excepting  temporarily  durbg  congestion.  Microscopic- 
ally the  normal  kidney  shows  no  tubercle  bacilli  and  only  during  tem- 
porary' overwork,  any  casts.  At  such  times  there  may  be  present 
hyaline  casts,  moderately  degenerated  epithelium  from  kidney,  pelvis 
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and  ureter,  a  few  leukocytes  and  red  blood  cells  but  no  pus  beyond  a 
few  scattered  cells. 

Funcfional  Tests  vary  with  the  actual  period  and  activity  of  the 
disease  and  with  the  presence  or  absence  of  temporan*  h\'pertension 
on  the  normal  organ. 

In  the  early  cases  there  is  not  a  great  divergence  from  the  nonnal. 
In  the  later  cases,  however,  the  difference  increases  more  or  less  parallel 
with  the  other  signs,  such  as  pus,  nephritis,  blood,  and  the  like.  In 
the  average  case  the  normal  kidney  performs  full  or  excessive  function 
excepting  during  periods  of  congestion  when  the  findings  will  also 
lapse  below  the  standard. 

Indigo-carviin  test  shows  on  the  affected  side  in  early  lesions  pale 
blue  or  yellow-green  color  in  from  fifteen  to  twenty  minutes.  In  the 
later  stages  there  will  be  no  reaction  whatever  or  a  ver\'  long  delay. 
It  is  well  to  acidify  such  urines  because  sometimes  the  absence  of  color 
is  a  decolorization  which  is  restored  by  changing  the  reaction  from 
neutral  or  alkaline. 

The  normal  kidney  in  the  early  cases  discharges  the  usual  blue  color 
in  from  five  to  ten  minutes  and  in  the  later  stages  in  from  ten  to  twenty 
minutes.  In  other  words,  during  the  stage  of  congestion,  it  behaves 
like  the  diseased  kidney  in  the  early  stages  by  delaying  the  excretion 
but  without,  however,  the  tubercle  bacillus  and  other  signs  of  infection. 

Phloridzin  test  develops  on  the  affected  side,  in  the  early  periods,  a 
delay  of  about  three  times  the  normal,  namely,  up  to  thirty  or  fort>' 
minutes,  while  in  the  advanced  stage  there  may  be  no  reaction  at  all 
or  onlv  after  sixtv  minutes.  The  normal  kidnev  in  the  earlv  davs  sho^ 
no  change  from  the  usual  ten  or  fifteen  minutes,  which  in  the  later 
developments  advances  to  ten  or  twenty  mmutes.  This  test,  therefore, 
does  not  show  quite  as  w  ide  a  divergence  as  does  the  indigo-cannin. 

Phenolsulphonephthalein  t^st  displays  for  tlie  affected  side  in  the 
onset  of  the  disease  only  slight  delay  in  time  and  moderate  decrease 
in  the  total  excretion  during  the  first  thirty  to  sixty  minutes.  In  the 
more  destructive  period  the  delay  is  longer  and  tlie  loss  in  quantity 
much  greater  during  these  periods,  so  that  some  cases  show  less  than 
10  or  even  5  per  cent,  excretion. 

The  normal  kidney  in  the  corresponding  periods  of  the  disease  givfs 
no  change  whatever,  and  even  in  the  later  periods  less  change  in  time 
but  considerable  in  the  quantity  excreted  in  the  first  hour,  especiaU) 
when  congestion  is  present. 

This  test,  therefore,  is  somewhat  parallel  ^  ith  the  indigo-cannin  ^ 
its  findings  as  to  the  time  of  the  appearance  of  the  dye,  and  being  a'^ 
quantitative  is  to  be  preferred  to  the  indigo-carmin  when  both  ca^^^ 
be  used. 

Radiography. — Radiography  in  tuberculosis  of  the  kidney  include 
a--ray  photography  of  the  entire  genito-urinary  tract  with  and  without 
the  injection  of  fluids  impervious  to  these  rays  into  the  bladder,  ureter 
and  pelvis  of  the  kidney.  The  former  will  frequently  reveal  chanp^ 
in  the  size  and  form  of  the  kidney,  pelvic  and  ureteral  shadows,  but  the 
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latter,  when  practicable,  will  give  the  best  evidence  of  all  the  changes 
previously  spoken  of. 

Bacteriology. — Bacteriology'  aims  to  display  the  tubercle  bacillus, 
which  is  always  present  altihiough  at  times  in  small  numbers  and  very 
difficult  to  find  in  the  early  stages  but  usually  easier  in  the  later  stages. 
Several  specimens,  preferably  twenty-four-hour  collections  of  urine, 
are  often  necessarj'  before  the  organism  is  isolated.  In  the  later  periods, 
when  p^Tiria  is  prominent,  mixed  infection  is  very  common,  the  asso- 
ciating organism  being  the  Bacillus  coli  commiuiis.  Animal  experi- 
mentation involves  the  injection  of  the  guinea-pig  under  the  most  strict 
antiseptic  precautions  with  the  infected  urine  and  then  killing  and 
examining  the  pig  in  from  five  to  eight  weeks  for  lesions  of  the  disease. 
The  best  usage  is  regarded  as  the  injection  of  three  pigs,  respectively, 
with  the  urines  from  the  normal  kidnev,  the  diseased  kidney  and  the 
bladder.  If  only  the  last  injection  is  positive  the  second  must  be 
repeated.  As  a  rule,  however,  only  the  first-named  injection  is  negative. 
This  test  is  regarded  as  the  most  delicate  and  reliable  when  properly 
done. 

DiatfziOBiB. — ^The  diagnosis  of  tuberculosis  of  the  kidney  rests  on  the 
following  cardinal  symptoms,  which  are  apt  to  appear  more  or  less  in 
the  following  sequence:  polyuria;  persistent  intractable  pyuria  not 
corrected  by  bladder  irrigation;  diurnal  and  nocturnal  dysuria;  irri- 
tability, incontinence,  and  then  contracture  of  the  bladder;  definite 
signs  of  tuberculosis  through  cystoscopy,  catheterization  of  the  meters 
and  their  adjuvants;  and  last  and  finally,  tubercle  bacilli  in  the  urine 
demonstrated  by  bacteriology'  and  animal  injection. 

It  is  most  important  to  remember  that  cystoscopic  suggestion  of 
tuberculosis  of  the  bladder  may  show  seemingly  clear  urine  from  both 
kidneys,  hence  ureteral  catheterism  is  absolutely  necessary  to  locate 
the  diseased  kidney  or  to  rule  out  the  kidneys  as  the  source  of  the  vesical 
condition. 

Differential  DiagncNiis. — lentil  the  tubercle  bacilli  appear,  the  early 
s>Tnptoms  of  renal  tuberculosis  resemble  several  of  the  other  surgical 
renal  conditions.  The  presence  of  this  organism  is  therefore  the  absolute 
and  final  distinction.  The  diseases  which  may  lead  to  error  in  diag- 
nosis are  the  other  pyogenic  infections  of  the  urogenital  tract,  such 
as  non-tuberculous  cystitis,  pyelitis,  pyelonephritis,  pyonephrosis, 
nephrolithiasis,  renal  neoplasm  and  renal  varix. 

In  all  these  conditions  the  early  stages  are  the  periods  most  liketly  to 
^  confused  with  the  onset  of  renal  tuberculosis,  which  should  properly 
^  recognized  before  the  stages  of  macroscopic  pus  or  blood  in  the  urine. 
2S^ontuberculou8  differs  from  tuberctihnis  cystitis  in  usually  giving  a 
n*stu)r>^  of  exciting  cause,  rapid,  severe  onset,  brief  course  with  prompt 
P^nefit  from  treatment.  The  cystitis  is  generalized  rather  than  local- 
^2ed,  hence  produces  much  pus  at  once  which  washes  from  the  bladder 
Y^th  great  difficulty  so  that  a  thorough  cystoscopy  is  sometimes 
^^^eated  by  the  formation  of  the  pus  m  the  distending  medium.  The 
^fecting  organism  is  never  the  tubercle  bacillus  but  either  the  Bacillus 
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coli  communb,  gonococcus.  Staphylococcus  or  Streptococcus  K'ogenes, 
Much  albumin  due  to  the  pus  is  present  and  the  cystoscopic  picture  is 
characteristic,  as  already  described.  Unless  nephritis  is  an  antoxdent 
condition  there  are  never  any  signs  of  it  and  there  are  no  objecti^-e 
signs  in  the  kidney  zone  of  eariy  involvement. 

Pyelitis,  ■pythmephnHs  and  ■pyonephrosis  are  somewhat  similar  in  their 
own  onset,  course  and  symptoms.  They  alike  give  acute  appearance 
of  fever  and  more  or  less  septic  absorption  with  characteristic  fever. 
The  bladder  is  not  so  irritable,  intolerant  and  later  contracted,  md 
shows  no  tubercle  deposits  but  rather  localized  suppurative  cystitis. 
The  ureters  are  not  palpable  on  bimanual  examiimtion  and  the  kidne}' 
region  shows  subjective  and  objective  evidence  of  infliimmatory  or  sup- 
purative process  of  more  rapid  tj-pe  than  tuberculoHis.  The  infecting 
organism  is  the  Bacillus  coli  communis,  associated  witli  other  pyogenic 
germs  or  alone.  The  most  difficult  cases  are  those  which  later  heoome 
tuberculous  from  foci  elsewhere  in  the  body  or  adventitiously,  hence  the 
necessity  of  repeated  faithful  tests  for  the  Bacillus  tuberculosis. 

NepkroHthiasis  commonly  affords  a  history  of  pravel.  stone  or  GOlic^ 
of  vesical  symptoms  absent  during  periods  of  rest  and  present  duiing 
attacks  of  colic  or  renal  irritability.  Hematuria  is  earlier  and  ususUy 
more  severe  than  in  tuberculosis  and  the  pyuria,  while  persistent,  taka 
prominent.  Pyonephrosis  with  a  calculus  gives  a  more  mariced  *l)i 
complex  picture.  Cystoscopy  and  ureteral  cathettrism,  especially  iridl 
the  waxed-tip  catheters  and  filiform  guides  combined  with  nidiogt8{iJl]'i' 
which  should  never  be  omitted,  will  establish  the  diajniosis.  The  othif 
pyogenic  organisms  and  not  the  Bacillus  tuberculosis  a  re  present,  unltn 
the  latter  has  been  implanted  on  the  other  process,  hence  this  orgaiusB 
must  be  excluded  by  repeated  careful  tests. 

Renal  neoplasm  and  renal  mrix  develop  rapid  bleeiiing  in  the  eu||^ 
stages  from  congestion  of  the  tortuous  vessels  ratlier  than  from  nlccA^ 
tion  which  isthe  sourceof  the  same  charactcrof  bleeding  in  tuberculoaift* 
They  also  show  no  pollakiuria  excepting  while  the  blood  is  in  tbfli 
bladder.  The  tubercle  bacillus  should  also  be  looked  for  in  the  mqr* 
just  stated. 

Treatment. — Nonoperative  measures  are  available  only  in  the  eariy 
cases  without  severe  symptoms  and  are  the  standard  forced  feeding, 
hygiene  and  climate.  Such  measures  have  largely  been  abaDd<Hi«l 
because  it  has  been  shown  that  even  when  tubereulous  kidneys  recover 
they  may  at  any  time  light  up  again  in  much  more  intense  and  danger- 
ous degree  of  the  process. 

Operative  means  are  therefore  preferred  and  follow  these  principles: 

With  the  normal  kidney  in  full  function  the  diseased  kidney  should 
be  removed. 

With  the  normal  kidney  in  nearly  full  function  and  with  the  <Us- 
eased  kidney  largely  destroyed  and  the  origin  of  septic  absorption, 
nephrectomy  should  be  done,  and  usually  promises  well. 

With  both  kidneys  diseased  but  one  much  more  advanced  than  the 
other  and  with  septic  sjTnptoms  prominent,  the  more  involved  organ 
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be  exposed,  incised  and  drained,  and  later  removed  if  the 
;  kidney  recovers  through  relief  of  the  septic  poisoning, 
aftertreatment  comprises  the  proper  medical  and  sui^ical 
ment  of  the  patient  and  field  and  in  addition  suitable  care  of 
ider  which  not  infrequently  promptly  and  fully  recovers  after 
I  of  the  source  of  infection. 

HTDRONEPHKOSIS. 
tion. — Hydronephrosis  may  be  defined  as  collection  of  urine  in 
■is  of  the  kidney  due  to  distal  obstruction,  usually  incomplete 
ttiic,  and  less  commonly  complete  and  recurrent,  and  character- 
dilatation  and  deformity  of  the  renal  pelvis  and  by  recurrent 


.  307  and  308.— PyeliiHrams  of  hydro nepliroa is  with  mobility.      (Fowler.') 
(7. — Patient  reoumlienl.      Right  kidnoy  1)  inches  liclow  normal  position.     No 
lory  indicoliona.     Pelvis  and  ureter  normal.     Ureteral  catheter  not  into  the 
Ureter  is  curled  a  half  turn  at  end  of  catheter,  which  met  ohatruction  25  cm. 
ith  of  urethra. 

)g. — .Same  patient  standinjc.  Kidney  entirely  within  pelvis.  Rotated  on  antero- 
aiia  wo  that  outer  border  is  faring  downward.  The  kink  in  the  ureter  in  opposite 
ir  vertebra.     Diagnosin:  risht-side  intermittent  hydronephrosis  without  patho- 

>n  and  evacuation  and  more  or  less  tendency  toward  decompo- 
f  urine  and  infection,  but  not  in  the  degrees  seen  in  pyelitis, 
definition  of  hydronephrosis  is  aimed  to  exclude  deformity  of 
al  pelvis  secondary  to  suppurative  inflammation  of  the  kidney 

1  Tr.  Am.  Urol.  Assn.,  1912,  vl,  186. 
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or  its  pelvis,  tuberculosis,  neoplasm,  and  with  certain  exceptions, 
lithiasis. 

Varieties  and  Etiology. — The  underlying  basis  is  ureteral  obstruction, 
chronic  and  incomplete,  with  more  or  less  persistent  sjinptoms,  or  recur- 
rent and  complete,  with  more  or  less  intermittent  s\'iidrome.  In  other 
words,  chronic  incomplete  obstruction  never  totally  prevents  some 
drainage  through  the  ureter,  while,  on  the  other  hand,  recurrent  com- 
plete obstruction  shows  periods  when  the  ureter  is  in  virtually  normal 
condition  so  far  as  drainage  is  concerned.  Both  forms  may  have  acute 
attacks  of  syToptoms  due  to  the  temporarj'  and  more  positive  action  of 
the  underlying  cause  of  the  obstruction  or  to  such  additional  factors 
as  congestion  or  increased  infection.  The  intermittent  type  of  the 
disease  has  the  more  positive  degrees  of  acute  attacks. 


Fio.  309.— Repair  of  ureteral   obstructions 

shows  (he  kidney  in  position;  the  second,  the  inc 

loion  made  in  the  peUis  and  ureter;  the 

third,  the  closure  of  this  iocision  and  its  result  o 

n  the  draimne  of  the  pel™.     (Krily.') 

The  causal  factors  are  identical  with  those  of  ureteral  obstruction 
and  stricture.  The  intermittent  type  appears  in  the  third  decade  of 
life  and  is  frequent  in  women  through  pregnancy.  Congenital  elements 
at  work  are  various  degrees  of  maldevelopment,  displacement  or 
anomaly  of  the  uruiarj-  organ — kidneys,  ureters,  bladder  or  urethra 
in  both  sexes,  and  prostate  in  the  male.  The  outcome  of  these  an? 
torsions,  kinks  and  valves  of  the  ureter.  High  or  lateral  implantatioo 
of  the  ureter  into  the  bladder  may  act  similarly.  Supemumerarj'  of 
anomalous  bloodvessels  of  the  renal  or  lumbar  group  may  cross  tvA 
obstruct  the  ureter.  Pregnancy  and  other  factors  in  movable  kidnej'S 
are  on  the  border  line  between  congenital  and  acquired  forms. 
■  Tr.  Am.  Urol.  Assn.,  1909,  iii,  375. 
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Acquired  causes  of  hydronephrosis  are  usually  accepted  as:  Inflam- 
matorj'  or  traumatic  ureteric  stricture,  periureteral  inflammatory 
infiltration,  peritonitic  bands  and  adhesions,  bends  and  twists  of  the 
ureter  through  inflammation  or  injury,  migratorj-  lithiasis  with  recur- 
rent impaction,  and  pressure  by  tumor  in  the  bladder  or  ureter  or  the 
annexa,  most  especially  the  pressure  of  pregnancy. 

The  site  of  obstruction  in  hydronephrosis  is  at  the  isthmus  where 
ureter  and  pelvis  join  and  where  muscle  fibers  form  a  kind  of  sphincter. 


Fia-  310. — Hydro  nephrotic  kidney  surgically  removeil.  The  kidney  is  lobulatcd 
aod  the  polvia  composed  ol  an  intrarenal  and  eitrarcnal  [lOuch.  A  vein  arcompanied 
by  a  retracted  artery  crosses  the  urclcr  at  its  iiinctiirc  with  the  [iclvia.  (LeguBu,  Papin, 
Mainsot.') 

SnbjectiTe  Syndrome.— The  chief  sj-mptoms  are  sensor\-  and  urinary. 
The  chief  complaint  is  indefinite  discomfort  interrupted  by  periods  of 
positive  pain.  The  loc'ation  of  these  sensations  is  in  the  affected  kidney 
zone,  namely,  hypochondriuin  in  fn>nt  and  behind  in  the  costovertebral 
angle  or  iliocostal  space;  maximum  during  the  attack  of  acute  reten- 
tion; with  no  definite  direction  or  point  of  reference  through  the  slow 
distention;  excited  by  agitation  of  exercise  or  travel;  relieved  by  rest 
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in  bed  and  evacuation  of  the  backed-up  urine;  occurring  at  varjing 
intervals  usually  longer  in  the  milder  cases  with  tendency  to  sbortmii 
as  the.  disease  becomes  more  deeply  seated ;  constant  and  persisteit 
BS  discomfort  but  as  true  pain  only  during  acute  attacks;  intermitteDt 
usually  absolutely  for  the  true  pain  during  good  drainage  but  rally 
relatively  for  the  indefinite  discomfort;  accc»npanied  by  sense  of  tume- 
faction on  the  affected  side  and  by  reflex  signs  such  as  anorexia  and 
nausea,  sometimes  by  vomiting  and  unlike  renal  calculus  rarely  by 
syncope,  frequency  of  micturition,  polyuria,  oliguria  or  anuria,  but  like 
renal  calculus  by  prostration  and  exhaustion  due  to  the  greater  peislst- 
ence  of  the  attack,  the  urinary  retention  and  the  septic  absorption. 


Fia,  311. — Section  of  the  Bame  kidney  flhown  in  Fig.  310.  The  parenchyma  is  raiuad 
to  a  narrow  atrip  hardly  a  centimeter  wide.  All  the  pouehea  visible  in  the  undiiidtd 
■pecimeii  together  with  others  are  apparent. 


The  foregoing  outline  is  reasonably  typical  of  intermittent  hydro- 
nephrosis. 

Chronic  remittent  hydronephrosis  shows  ^milar  symptcHos  alnj's 
present  and  persistent  with  periods  of  exacerbation  less  marked,  hov- 
ever,  than  the  true  attacks  in  the  other  form. 

Fever  with  or  without  chilliness  rather  than  true  chills  is  the  regular 
accompaniment  of  attacks  in  both  forms  due  to  the  urinary  retentioo 
and  the  moderate  septic  absorption. 

The  subjective  urmary  symptoms  are  usually  sli^t  except  in  mwked 
cases.  The  total  retention  b  usually  a  few  ounces,  less  than  a  half  pot, 
and  slow  in  its  development  and  likewise,  as  a  rule,  in  its  evacuatioii 
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by  Nature,  These  facts  are  due  to  the  rather  slow  establishment  of 
total  obstruction  in  both  the  intermittent  and  remittent  forms.  During 
attacks  the  opposite  kidney  is  temporarily  doing  double  duty  and  there- 
fore in  a  state  of  congestion  with  relatively  decreasetl  output  of  urine, 
in  common  experience.  Lai^e  sacs  with  copious  retention  and  more 
or  less  sudden  evacuation  are  extremely  rare. 


FiO.  312.— EnonnoUB  hydruncpbrotic  mass.  The  apeciinen  conaista  of  two  kidneyt; 
the  lower  is  dilatnl  into  a.  very  large  pouch  anil  the  upper,  which  is  amall,  has  a  separaM 
ureter  and  hoa  undergone  slight  enlargement.     (Legueu.  Papin  nnd  Maingot.) 

When  the  attack  is  over,  the  obstruction  open,  the  evacuation  estab- 
lished, and  the  normal  kidney  relieved  of  overwork,  temporary  poly- 
uria may  appear  through  the  physical  presence  of  accumulated  urine 
or  through  reflex  sources.  As  in  lithiasis so  in  hjilronephrosis,  polj-uria 
nkay  occur  through  reflex  irritation  alone. 

Frequencj'  of  urination  through  irritation  of  the  bladder  is  very 
uncommon;  in  fact,  Pilcher claims  that  septic  infarct  of  the  kidney  and 
attacks  of  intermittent  hydronephrosis  are  the  only  acute  renal  eondi- 
ticHis  not  accompanied  by  increased  frequency  of  micturition. 

ObJeetiTe  Syndrome. — Hydronephrosis  includes  features  on  urinalysis 
of  mixed  and  separated  urines  and  cystoscopy  with  its  adjuvants. 
57 
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Physical  Examination, — Inspection  is  negative  except  in  marked 
cases  which  give  less  mobility  on  the  affected  side. 

Palpation  reveals  comparative  absence  of  the  reflex  rigidity  of  the 
rectus.  During  the  attack  with  the  sac  filled  there  is  commonly  a 
distinct  elastic  tender  mass  with  the  general  impression  of  cj'st.  Defi- 
nite fluctuation  appears  with  a  mass  large  enough  to  permit  its  classic 
determination  between  the  two  hands.  Between  the  attacks  in  marked 
cases  thickening  of  the  sac,  displacement  of  the  kidney,  and  similar 
factors  may  be  palpable. 

Urinalysis  of  the  Mixed  and  Caiheterized  Urines. — The  vesical  or 
mixed  urine  is  of  little  value  beyond  establishing  the  signs  of  moderately 
purulent  urine  abundant  in  renal  elements.  Separated  catheterized 
specimens,  however,  should  be  carefully  analyzed.  The  specimen  from 
the  normal  or  less  affected  side  shows  only  the  albuminuria,  decrease 
of  urea  and  other  salts,  and  microscopic  elements  of  congested 
kidney.  Whereas  the  urine  from  the  hydronephrotic  kidney  is  turbid 
with  mucus,  some  pus  and  phosphates,  alkaline  and  foul  from  eariy 
decomposition  and  of  diverse  specific  gravity  according  to  the  efficiency 
of  the  kidney  excretion.  The  pus  and  all  other  signs  in  this  specimen 
vary  in  direct  proportion  with  the  duration  and  severity  of  the  disease. 

Cystoscopy  and  Its  Adjuvants  are  essential  and  the  real  crux  of  the 
diagnosis  and  treatment,  and  include  cystoscopy,  ureteral  meatoscopy, 
lu^teral  catheterism,  functional  tests,  measurement  and  deductions 
of  the  capacity  of  the  renal  pelvis  and  radiography. 

Cystoscopy  and  ureteral  meatoscopy  commonly  reveal  a  normal 
bladder  as  a  whole  except  for  deformity  or  displacement  of  the  affected 
ureter.  The  mouths  of  both  ureters  may  be  normal  or  that  of  the 
affected  side  implanted  high  or  laterally,  or  possess  a  deformed  and 
elongated  meatus.  The  meatus  of  lithiasis — a  common  basis  of  hydro- 
nephrosis— is  t>T)ical  and  has  been  described.  The  changed  function 
of  the  affected  kidney  usually  disorders  the  muscular  action  of  the 
ureter  so  that  the  tone  is  decreased  and  the  urine  dribbles  rather  than 
periodically  spurts.  During  acute  retention  there  may  be  no  action  of 
the  ureter  muscularly^  certainly  no  outflow  of  the  excretion.  The  urine 
as  it  is  delivered  from  the  affected  side  may  be  seen  to  be  colored  with 
mucus  and  pus  while  that  from  the  normal  side  has  less  or  no  pus. 

Ureteral  Catheterism, — Meatal  malformation  and  displacement  may 
make  penetration  of  the  ureter  difficult.  In  other  cases  the  ease 
of  entrance  of  the  catheter  varies  with  the  cause.  Once  entered,  the 
passage  of  the  catheter  is  usually  not  diflScult,  especially  if  one  of 
medium  caliber  in  preference  to  full  size  is  employed. 

Congenital  deformity  of  the  ureter  is  usually  at  the  jimction  with  the 
pelvis  about  25  cm.  from  the  meatus  and  is  easy  to  pass  with  delibe^ 
ation  in  order  to  allay  any  spasm,  likewise  acquired  kinks,  twists  or 
valves,  narro wings  of  the  canal  by  inflanmiatory  ortraimiatic  strictures, 
pressure  from  peritoneal  inflanunatory  deposits,  bands  and  adhesions, 
or  from  peri-ureteral  inflammation,  or  from  tumors,  or  from  aberrant 
bloodvessels.    Gentleness,  deliberation  and  care  should  rule. 
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Lithiasis  in  the  ureteropelvic  juncture  acting  as  a  ball  in  a  valve  is 
isually  found  a  little  higher  up,  say  30  cm.  The  catheter  reaches  the 
jtone,  is  blocked,  begins  to  displace  the  stone  with  pain,  hesitates,  and 
iien  passes  the  obstruction  more  or  less  suddenly,  not  uncommonly 
^th  pain. 

Entrance  into  the  renal  pelvis  is  shown  much  as  is  entrance  into  the 
irinary  bladder,  through  a  stricture  with  a  small  catheter,  by  flow  of 
iie  urine  in  drops  steadily  and  without  periodic  muscular  action.  The 
{uality  of  the  urine  varies  with  the  lesion  and  the  quantity  with  the 
lize  of  the  sac.  The  eye  of  the  catheter  at  first  reaches  the  upper  and 
Nearer  level  of  the  urine  so  that  the  first  outflow  is  of  reasonably  good- 
ooking  urine.  As  the  deeper  levels  are  reached,  the  sediment  begins 
o  appear  as  pus,  mucus,  phosphates,  and  the  like.  Sometimes  after  a 
ittle  sediment  has  come  away,  the  catheter  becomes  blocked  and 
avage  of  the  pelvis  must  be  instituted  in  order  to  evacuate  the 
intents  thoroughly. 

Functional  Renal  Tests  depend  on  the  lesion  whose  essence  is  that  the 
iffected  kidney  is  in  a  state  of  chronic  obstruction  with  exacerbations 
n  the  remittent  tiy'pe  or  of  reasonably  free  drainage  with  attacks  of 
acute  temporary  total  obstruction  in  the  intermittent  type.  During 
3uch  exacerbation  or  attacks,  therefore,  the  normal  kidney  is  doing 
extra  work  and  will  show  on  urinalysis  albumin,  decreased  urea  and 
other  elements,  and  according  to  Albarran,  Braasch,  Pilcher  and  other 
observers,  delay  in  the  phloridzin  test. 

The  phenolsulphonephthalein  test  is  likewise  altered  in  the  time  and 
quantitative  excretion  of  the  dye. 

The  abnormal  kidney  necessarily  shows  profound  changes  in  all  the 
tests,  especially  during  the  attack,  because  there  is  no  flow  of  urine 
into  the  bladder. 

In  the  interval  between  the  attacks,  both  kidnevs  in  the  intermittent 
•orm  may  more  nearly  approach  the  normal  output  while  in  the 
•emittent  form  the  difference  between  the  two  sides  may  be  still  great, 
rhese  divergences  are  most  marked  in  advanced  cases. 

Determination  of  the  Capacity  and  the  Form  of  the  Renal  Pelvis. — ^The 
opacity  test  requires  the  use  of  the  largest  caliber  of  catheter  which  will 
>ass  the  obstruction  and  the  injection  of  a  carefully  measured  sterilized 
varm  solution  of  dye  within  the  view  of  cystoscopic  field  in  order  to 
letermine  leakage.  Indigo-carmine  or  methylene  blue  is  usually 
jmployed,  the  latter  having  the  advantage  of  less  likelihood  of  decolori- 
;ation  by  the  urine. 

A  graduated  syringe  of  at  least  250  c.c.  may  be  employed,  inasmuch 
is  anything  above  150  c.c.  capacity  of  the  sac  indicates  advanced  dis- 
ase,  destruction  of  the  kidney  and  nephrectomy.  The  graduations  of 
he  syringe  must  be  such  as  to  permit  measurements  of  cubic  centi- 
aeter  differences  with  reasonable  accuracy.  Another  method  is  to  use 
.  smaller  syringe  with  smaller  graduations  and  a  two-way  cock,  whose 
uction  inlet  drains  a  beaker  containing  the  measured  quantity  of  dye 
ito  the  syringe  and  whose  outlet  delivers  into  the  ureteral  catheter. 
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The  affected  kidney  is  catheterized,  its  sac  evacuated  and  irrigated 
until  clean.  Then  the  dye  is  very  gently  flowed  into  the  sac  until  the 
patient  feels  slight  pain,  such  as  he  describes  as  suggesting  the  onset  of 
an  attack.  During  the  process  the  ureter  is  kept  within  the  cystoscopic 
field  in  order  to  check  up  the  matter  of  leakage.  The  size  of  ureteral 
catheter  cannot  ordinarily  be  the  limit  of  the  ureter  but  rather  that  of 
the  obstruction. 

Determination  of  deformity  and  displacement  requires  the  use  of  the 
ar-ray  and  the  distention  of  the  sac  with  fluid  impervious  to  the  i-ray. 
Braasch  has  done  much  work  in  this  field.  CoUargol  solution,  10  per 
cent.,  colloidal  silver  oxide,  50  per  cent.,  have  been  preferred  by  him, 
while  Keyes  and  others  have  used  50  per  cent.  argjTol  solution. 

In  this  work  it  is  well  to  take  an  x-ray  photograph  before  and  during 
the  test  for  comparison ;  and  likewise  to  combine  both  the  determi- 
nation of  the  capacity  and  the  deformity  at  the  one  sitting. 

The  position  of  the  patient  during  these  tests  is  important  as 
smaller  degrees  of  displacement  and  deformity  of  ureter  and  pelvis 
with  special  reference  to  the  site  of  the  obstruction  in  movable  forms 
disappear  in  the  lying-down  hospital  position  in  some  patients,  but 
reappear  in  the  standing  position,  hence  two  sets  of  x-ray  photographs 
are  required.  O.  S.  Fowler^  in  a  long  series  of  cases  with  x-ray  studies 
has  shown  this  fact  verj'  well. 

Clinical  Significance  of  the  Capacity  of  the  Renal  Pelvis. — ^Founded 
on  the  work  of  Braasch  and  others  is  as  follows: 

The  normal  kidney  pelvis  has  a  capacity  of  from  5  to  15  c.c.;  a 
contractured  pelvis  or  one  in  the  midst  of  edema  as  in  acute  and  chronic 
suppurative  pyelitis  or  lithiasls  3  c.c;  a  dilated  p>elvis  with  destruction 
of  the  kidney  substance  and  usually  indicating  nephrectomy  150  c.c. 
and  above.  Between  the  limits  of  contracture  and  dilatation  of  the 
pelvis  two  classes  may  be  placed,  namely — a  capacity  of  from  20  to  40 
c.c,  approximately  double  the  normal,  occurs  mostly  in  women  through 
hysteria  or  other  forms  of  anesthesia  with  failure  to  perceive  the  dic- 
tation as  under  the  pressure  of  pregnancy;  a  capacity  of  from  50  to 
150  c.c  indicates  hydronephrosis  usually  of  non-operative  tj'pe  but 
requiring  medication,  irrigation  and  other  treatment.  The  larger  the 
capacity  of  the  sac  in  these  cases  the  nearer  the  borderline  of  nephrec- 
tomy do  they  approach. 

Diagnosis. — The  cardinal  subjective  symptoms  of  hydronephrosis  are 
renal  pain  and  tenderness  or  a  sense  of  weight  and  tmnefaction  with 
little  change  in  the  act  of  urination. 

The  cardinal  objective  symptoms  are  during  an  attack  a  more  or  less 
tense,  cystic  tumor  In  the  kidney  region  with  a  little  tenderness,  and 
between  the  attacks  a  vague  thickening  in  the  intermittent  cases,  a 
movable  kidney,  or  in  the  remittent  cases,  somewhat  more  definite 
change. 

The  cardinal  cystoscopic  findings  are  both  ureteral  mouths  normal  or 

»  Tr.  Am.  Urol.  Assn.,  1912,  vi,  186. 
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one  deformed  and  displaced  and  narrowed;  efflux  of  urine  absent  on 
the  affected  side  during  the  attack  or  flowing  feebly  and  not  in  rhyth- 
mical spurts,  or  between  the  attacks  the  same  dribbling  of  slightly 
turbid  urine  from  the  affected  side  may  continue.  Ureteral  catheterism 
relieves  the  distention  of  the  diseased  pelvis  in  steady  dripping,  the 
i^uantity  being  according  to  th^  size  of  the  sac;  as  the  evacuation  is 
being  completed,  the  cardinal  subjective  s>Tnptoms  decrease  or  dis- 
appear. Cardinal  urinalysis  shows  some  pus  and  signs  of  renal  insuf- 
ficiency to  all  the  functional  tests  verj^  marked  on  the  affected  side,  less 
50  on  the  normal  side,  during  an  attack,  with  decrease  of  the  signs  in  the 
intervals. 

Differential  Diagnosis. — ^This  rests  on  the  cardinal  points  of  cystos- 
copy, ureteral  catheterism  and  radiographic  determination  of  pelvic 
capacity  and  deformity.  The  conditions  to  be  distinguished  from 
lydronephrosis  are  both  renal  and  extrarenal. 

The  renal  conditions  are  chiefly  lithiasis,  tumor,  pyonephrosis  and 
pyelitis,  and  the  extrarenal  diseases  are  located  in  the  gall-bladder, 
ipi>endix,  pancreas  and  ovaries. 

Renal  lithiasis  is  distinguished  from  hydronephrosis  by  history  of 
gravel  and  colic,  severer  pain  referred  to  the  ureter,  scrotum  or  labium 
majus,  retraction  of  the  scrotum,  reflex  polj'uria,  oliguria  or  anuria, 
blood,  pus,  detritus  and  crystals  in  the  urine.  In  practically  9  cases  in 
10  radiography  will  give  a  final  diagnosis  and  a  good  picture.  Cystos- 
copy reveals  a  characteristic  meatus  if  the  stone  is  below  the  brim  of 
the  bony  pelvis  within  the  lower  third  of  the  ureter.  Ureteral  cathe- 
terism encounters  the  characteristic  obstruction  of  stone. 

Hydronephrosis  may  be  due  to  impacted  slightly  movable  calculus 
and  would  therefore  give  the  s>Tnptoms  and  signs  of  both  conditions. 

Tumor  of  the  kidney  is  distinguished  frovi  hydronephrosis  by  the 
history  of  no  great  pain  or  other  sensation  in  the  kidney  region  imless 
a  sense  of  weight  later  on.  Copious  and  fierce  hematuria  is  regularly 
a  symptom,  usually  without  colic  except  through  clots.  Radiography 
shows  enlarged  kidneys,  deformed  pelvis  lawlessly  contracted  or 
dilated.  Pyonephrosis  is  distinguished  from  hydronephrosis  by  the 
presence  of  large  quantities  of  pus  in  the  urine  with  the  signs  of  obvious 
suppurative  inflammation  of  the  kidney.  Fever  is  a  more  prominent 
symptom  during  exacerbations. 

Pyelitis  is  distinguished  front  hydronephrosis  by  the  signs  of  acute 
or  chronic  inflammation  with  absence  of  contracture  or  deformity  of 
the  pelvis. 

Cholecystitis  and  cholelithiasis  are  distin^ished  from  hydronephrosis 
by  the  following  points:  The  gall-bladder  is  opposite  the  ninth  rib 
in  front,  its  pain  is  central  and  with  migrating  stones  travels  down- 
wr&rd  and  inward,  and  is  referred  to  the  right  scapular  region.  Its 
ittacks  are  intense  with  chills  and  fever.  Subjective  gastric  symptoms 
precede  it  for  a  long  time  and  are  present  between  the  attacks.  In 
[lydronephrosis  the  gastric  symptoms  are  more  common  during  the 
ittack,  which  is  accompanied  by  urinary  conditions.    The  mass  in 
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cholelithiasis  is  more  nearly  central  and  anterior  while  that  in  hydro- 
nephrosis is  lumbar,  lower  down  and  posterior.  Gall-stones  occur  in 
the  second  half  of  life,  hydronephrosis  in  the  first  half.  Jaundice  is  not 
an  uncommon  accompaniment  of  gall-stone,  never  of  hydroneiJirosis, 
Between  the  attacks  in  cholelithiasis  pain  may  be  absent  but  a  degree 
of  discomfort  is  always  present  in  hydronephrosis.  The  elements  of 
septic  absorption,  chill,  fever  and  prostration  are   greater  in  gsD- 


Fiu.  313  Fio.  3U 

Fio.  313. — Internal  aspect  of  author's  case  of  hypornephroma,  Hhowiog  eiteioin 
lolMdatioD  of  the  growth,  total  destructioa  of  the  normal  kidney  arrBocemeat.  aliDiKt 
complete  compression  of  the  pelvis  (P)  and  oeotral  necrosis  of  the  growth  (JV).  Tb« 
ureter  ((/r)   is  much  tiudceued. 

Fio.  314.— This  is  the  same  specimen  as  Fig.  313,  but  presents  the  outer  wrfioi 
and  shows  the  prominence  of  the  lobules  of  the  growth.  The  absence  of  adbniau  is  it 
once  appareut.  P  is  pelvia  and  Ur  ureter,  which  points  upward  because  the  tpeawtB 
had  to  be  suspended  for  the  photograph  by  pins  in  the  thimwst  pBJt. 


bladder  disease  than  in  hydronephrosis.  Ureteral  catheterism  and 
radiography  will  settle  the  diagnosis  even  when  the  diseased  and  dis- 
tended gall-bladder  overlies  the  kidney  region. 

Pancreatic  cysts  are  not  commonly  confused  with  hydronephrosis. 
Careful  subjective,  objective,  cystoscopic  and  radiographic  anal,vsis 
of  the  ease  is  required. 

Ovarian  cysti  are  dwtinffuished  from  hydronephnms  by  the  gjneco- 
logical  picture  and  physical  examination. 
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Appendidiis  is  distinguished  from  hydronephrosis  by  the  acute 
mset  of  pain,  focussed  ait  McBumey's  point,  and  marked  rigidity  of  the 
Quscles  on  that  side  of  the  body.  Hydronephrosis  gives  much  less 
evere  distress,  situated  in  the  hypochondriimi  and  lumbar  regions 
)ehind.  Cystoscopy,  ureteral  catheterism,  urinalysis  and  radiography 
nil  clear  up  any  question  of  doubt  even  when  a  displaced  and  movable 
ddney  may  overlie  the  appendix. 

In  all  the  foregoing  extrarenal  conditions,  the  character  of  the  urine 
hould  always  attract  attention  to  the  kidneys. 

IndicationB  of  Treatment. — ^They  are  applied  operative  and  nonoper- 
itive  methods.  Surgical  interventions  are  as  follow:  A  sac  con- 
aining  about  ten  times  the  normal  capacity  of  15  c.c.  is  accompanied 
>y  so  much  atrophy  and  destruction  of  the  kidney  substance  with  loss 
►f  function  that  removal  of  the  kidney  is  required.  Infection  of  the 
ac  carrying  the  disease  over  into  pyonephrosis  and  accompanied  by 
he  same  condition  of  the  kidney  requires  nephrectomy.  Pyelorrhaphy 
►r  plastic  suture  of  the  pelvis  and  lureter  is  indicated  when  the  sac  is 
mall  and  the  function  good  for  the  restoration  of  any  deformity  of  the 
lelvis  and  the  relief  of  strictiure.  A  catheter  in  the  ureter  is  a  service- 
ble  guide  in  this  work.  Suture  of  a  movable  kidney  into  its  normal 
ed,  ligature  and  division  of  a  bloodvessel  pressing  the  ureter,  and  the 
smoval  of  a  stone  Mocking  it,  are  all  indications  for  appropriate  cases. 

Nonoperative  measures  are  carried  on  as  follows :  During  the  attack 
s  distention,  pain  and  prostration  may  be  relieved  by  ureteral  cathe- 
3rism,  drainage,  lavage  with  cleansing  antiseptic  and  stimulating 
3lution  of  mild  strength.  The  drainage  of  the  urine  and  the  detritus 
1  the  sac  must  be  thorough  and  then  the  medication  follows.  The 
stention  of  the  catheter  during  a  brief  period  may  therefore  be  de- 
landed  not  over  a  few  hours.  The  cleansing  solution  must  loosen  and 
issolve  the  mucus  and  pus.  The  antiseptic  and  stimulating  solution  of 
boice  is  silver  nitrate  1  to  10,000  to  1  to  5000  cautiously  increased  to 

to  500  as  the  case  becomes  more  and  more  tolerant  through  the 
reatment. 

Nephrorrhaphy  and  drainage,  consisting  in  replacing  and  suturing  the 
ddney  4n  such  a  position  that  deformity  of  the  pelvis  will  drain  well 
ind  collect  residual  urine,  have  been  suggested,  tried  and  promise  well 
n  many  mild  cases. 

NEOPLASM  OF  THE  KIDNET. 

Definition. — ^Neoplasm  of  the  kidney  is  a  tumor  or  a  new  growth  com- 
)osed  of  tissjLie  elements  having  positive  histological  variations  from 
hose  of  the  organ  itself. 

Varieties. — ^The  varieties  of  neoplasm  of  the  kidney  are  as  follows : 

Primary  renal  tumors  are  of  essentially  renal  origin  and  almost  inva- 
iably  imilateral.  Secondary  new  growths  of  the  kidney  are  metastases 
lonmionly  of  a  general  carcinosis  or  of  a  cancer  situated  elsewhere. 

In  origin  neoplasms  of  the  kidney  are  parenchymatous,  arising  in  the 
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kidney  substance  itself,  or  adrenal,  starting  in  the  einbptonal  restK*IIs 
of  the  suprarenal  gland. 

I'ncoin plicated  renal  tumor  consists  of  the  new  gro«i;h  alone,  com- 
bined with  its  effects  on  the  kidney,  the  function  thereof,  and  the  system 
at  large.  Complicated  renal  new  growths  have  added  to  these  the 
local  effects  of  suppurative  inflammation  in  pyelitis,  of  deformity  in 
hydronephrosis  or  pyonephrosis,  and  of  foreign  bodies  in  lithiasis. 


Fio.   315.— AdeooBarco 

nft  of  the  left 

kidocy.     Front  view  of  turn 

) 

OS  BhowDin  Fig.  316.     (AuUxH'scut.l 

Benign  neoplasms  of  the  kidney  are  almost  unknonn ;  even  papillom* 
of  the  pelvis  has  strong  tendencies  toward  recurrence  and  malignant 
degeneration.  Malignant  new  growth  of  the  kidney  is  the  rule,  and 
usually  of  intense  type.  Hypernephroma  is  the  usual  form,  primari'  in 
origin,  highly  malignant,  and  widely  disseminating  in  its  metastases. 
Sarcoma  is  primary  in  origin  but  occurs  almost  solely  in  the  first  decade 
of  age.  Carcinoma  is  usually  secondarj'  and  rather  rare,  or,  still  mof 
infrequently,  primary  in  advanced  age. 

Subjective  Syndrome. — Neoplasm  of  the  kidney  has  sjstemic  and 
local  signs. 

Subjective  3>-8temic  symptoms  may  be  the  earliest  and  diief  com- 
plaints or  relatively'  late   in  appearance.     They  comprise  anemia. 


1  MeA.  ^w«..  f>.>i»uit,  2a.  1911. 


NEOPLASM  OF  THE  KIDNEY 


Kia,  emaciation  and  weakness,  more 
'.  in  type  in  older  and  more  advancetl 
Absence  of  these  symptoms  does  not 
against  the  existence  of  the  tumor, 
ijective  local  sjTiptoms  may  appearin  any 
and  relation, but  the  commonestarehema- 
d  iscom  fort  ,tum  orandurinarydisturbaiice. 
maturia  is  due  to  varicosities  as  the 
3  are  pressed  and  obstructed,  or  to 
tion  as  necrosis  appears,  even  of  super- 
type.-  The  bleeding  is  copious,  rapid, 
ut  clots,  as  a  rule,  sudden  and  unex- 
d  in  onset.  There  may  be  little  or  no 
even  under  the  microscope  between 
attacks  of  heniorrhage.  Pain  during 
leeding  is  rare  and  seems  to  be  caused 
rta.  Immediately  after  a  severe  hemor- 
,  the  functional  activity  of  the  kidney 
een  shown  to  be  decreased  temporarily 
than  a  previous  examination  might 
indicated. 

comfort  and  pain  are  commonlj-  of  the 
dragging  ache  or  sense  of  weight  t\pe 
!  kidney  zone.  It  seems  to  be  due  to 
Stion  or  the  actual  mass  or  to  ulceration 
erer  degrees  of  pain.  The  typical  lanci- 
5  pain  of  cancer  often  referred  to  the 
■,  bladder  and  thigh,  is  not  uncommon, 
pes  of  pain  are  constant  and  slow  in  their 
.se  without  colic  unless  there  are  clots 
ig  down  the  ureter. 


Fig.  317. — Adenosarcoma 
of  left  kidney.  Sii  montha 
after  opcrBtiijn  uod  a,  very 
few  days  l«forc  death  of 
ttiorucic  and  aljdominal  eec- 
nadary  dopositfl.  This  ia  the 
Houie  patient  aa  showD  in 
FiRS.  315  and  316.  (Au- 
thor's 


31S.— AdenoBarcuma  of  the  left  kidney.  Frunt  view  of  tumor,  divided  alouR  its 
'der  as  well  as  possible  tuward  the  hiliini.  Total  destruction  of  kidney  suhutance 
n.  together  with  cavities,  thin  woita  io  places,  and  degenerated  limuo  and  btood 
rth  within  the  tumor  and  lying  about  on  the  table.  This  is  from  tKa  a«.ma  ■^a.^i™''- 
m  io  Fitts.  315,  316  aud  317.    (Author's  case.) 

I  Med.  Red.,  May  4.  1912. 
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Tumefaction  of  the  neoplasm  is  a  subjective  symptom  rarely  noticed 
imtil  quite  late  in  the  disease. 

Subjective  urinary  symptoms  are  vesical  irritability,  frequency  of 
urination  and  pain,  and  are  micommon  in  the  imcomplicated  cases. 
When,  however,  the  complications  of  pyelitis,  hydronephrosis,  pyo- 
nephrosis, lithiasis,  and  the  like,  have  supervened,  there  appear  all 
the  urinary  disturbances  of  these  cohditions  reflected  by  the  bladder 
exactly  as  though  the  neoplasm  itself  were  absent.  Hemorrhage  by 
its  quantity,  rapidity  and  clots  may  at  any  time  disturb  the  bladder. 

Objective  Syndrome.  —  Neoplasm  of  the  kidney  requires  physical 
examination,  cystoscopy  with  its  adjuvants,  and  laboratorj^  findmgs, 
for  the  objective  analysis  of  the  case. 

Physical  examination  of  the  system  at  large  reveals  suggestive  or 
obvious  state  of  absorption,  anemia,  cachexia,  emaciation  and  fever, 
all  according  to  the  development  of  the  case.  The  blood  count  will 
often  be  that  found  in  neoplasms  elsewhere  in  the  body. 

Physical  examination  of  the  renal  region  is  often  negative  in  eaily 
cases,  or  may  merely  suggest  tumor  or  resistance.  Older  cases  reveal  a 
distinct  enlargement.  Metastases  may  be  anywhere  and  may  advisedly 
be  looked  for  in  the  lungs  and  bones  of  the  leg,  as  examples. 

Cystoscopy  with  its  adjuvants  should  include  inspection  of  the 
bladder,  meatoscopy,  ureteral  catheterization,  functional  tests  and 
radiography. 

Cystoscopic  inspection  of  the  bladder  is  aim  Dst  always  negative  in 
showing  the  viscus  as  a  whole  normal.  Secondary  deposits  in  the 
bladder  are  almost  imknown. 

Ureteral  meatoscopy  is  also  negative  in  early,  uncomplicated  cases. 
Later  when  circulatory  and  ureteral  pressure  may  have  supervened, 
slight  congestion  and  patulousness  of  the  mouth  and  prominence  of 
bloodvessels  may  be  suggestive  of  the  affected  side  but  not  pathogno- 
monic of  lesions.  Complicated  cases  possess  a  meatoscopy  of  all  the 
characteristics  of  the  complicating  conditions  spoken  of  and  described 
under  their  respective  sections,  namely,  pyelitis,  hydronephrosis,  pyo- 
nephrosis and  calculus. 

Ureteral  function  is  likewise  little  changed  in  uncomplicated  cases. 
Hemorrhagic  forms  of  the  disease  reveal  blood  during  tiie  attack  and 
sometimes  persistent  in  microscopic  quanlities,  usually  due  to  ulcerat- 
ing processes.  Between  the  excretion  of  urine  from  the  ureter,  blood 
may  be  seen  oozing  more  or  less  constantly  and  without  any  muscular 
activity  of  the  canal.  Complicated  cases  of  .renal  neoplasm  have  the 
efflux  characteristic  of  the  complicating  lesions  duly  described  under 
their  respecti\re  headings. 

Ureteral  catheterization  in  neoplasm  of  the  kidney  b  usually  easy, 
especially  the  imcomplicated  types,  but  may  be  difficult  in  the  compli- 
cated forms  according  to  the  condition  present  as  part  of  the  compli- 
cating disease  and  for  reasons  described  imder  these  special  headings. 
Large  amounts  of  blood  through  or  around  the  ureteral  catheter 
followed  by  decreased  functional  activity  and  associated  with  other 
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signs  is  strongly  suggestive  of  neoplasm  on  that  side.  Blood  alone  in 
very  small  quantities  during  the  ureteral  catheterization  may  be  trau- 
matic and  shoiMi  by  the  normal  kidney,  whose  function  will  vary  with 
such  factors  as  congestion  during  increased  work,  displacement  of  tlie 
kidney  and  traumatism  by  the  catheter. 

Functional  renal  tests  are  all  affected,  especially  in  the  advanced 
cases,  namely,  polyuria,  phloridzin,  indigo-carmin  and  phenolsulpho- 
nephthalein  tests.  The  degree  of  lost  fimction  is  that  of  destruction 
of  the  kidney  and  is  therefore  in  the  early,  uncomplicated  cases  com- 
paratively little  but  steadily  progresses  \^ith  the  invasion  of  the  new 
growth.  When  the  complicating  conditions  arise  they  bring  with  them 
the  fimctional  conditions  found  m  pyelitis,  hydronephrosis,  pyoneph- 
rosis and  nephrolithiasis. 

Radiography.  —  Radiography  in  neoplasm  of  the  kidney  reveals 
deformity  and  displacement  of  the  kidney  outline  and  dilatation,  con- 
tracture and  deformity  of  the  p>elvis. 

The  kidney  shadow  itself  is  rarely  a  large  factor  but  should  always  be 
studied. 

Pyelometry  or  measurement  of  the  pelvis  of  the  kidney  by  filling  it 
with  collargol,  colloidal  silver  or  argyrol,  followed  by  pyelography  or 
y-ray  photography  of  the  pelvis  so  filled  should  be  carried  out  in  the 
lying  down  and  standing  positions  of  the  patient  exactly  as  in  displace- 
ment of  the  kidney.  This  test  will  go  farther  toward  studying  the 
relations  of  the  kidney  shadow  than  will  the  latter  alone. 

Urinalysis. — Urinalysis,  especially  of  the  separated  specimens,  fre- 
quently shows  hemorrhage  in  large  or  small  amounts  in  the  imcompli- 
cated  cases,  combined  with  some  of  tlie  elements  of  nephritis.  Com- 
plicated lesions  show  all  the  analytical  finduigs  previously  described 
under  these  diseases. 

The  normal  kidney  is  at  first  not  much  affected,  because  at  this 
period  even  the  diseased  kidney  is  doing  almost  full  duty.  When, 
however,  the  affected  kidney  ha&been  greatly  destroyed  and  the  period 
of  overwork  and  congestion  is  at  hand,  tumefaction,  tenderness,  func- 
tional variation,  analytic  elements  and  even  subjective  symptoms  may 
be  present. 

Secondary  deposits  in  a  kidney  originally  assumed  to  be  normal  may 
occur  and  have  been  described. 

Diagnofus. — ^The  diagnosis  includes  the  facts  of  presence  of  the 
tumor,  of  its  malignancy  or  benignancy,  of  its  displacement  and 
deformity  of  the  organ,  of  its  effect  on  the  fimction  of  the  diseased  and 
the  normal  kidney,  and  through  the  latter  fact,  decision  as  to  operability. 

The  earliest  possible  diagnosis  is  most  important  because  all  kidney 
neoplasms  are  highly  malignant. 

Subjective  symptoms  are  ver\^  imcertain  in  the  early  period  and 
appear  only  when  general  health  has  been  affected,  excepting  only 
hematuria  which,  with  the  characters  described,  is  cardinal. 

Objective  symptoms  of  cardinal  value  are  hematuria,  reduced  renal 
Function  and  the  suggestion  or  proof  of  tumor. 
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The  chief  points  in  the  diagnosis  are  the  measure  of  the  function  of 
the  opposite  kidney  and  the  operability  of  the  diseased  organ,  which 
may  usually  be  covered  by  regarding  the  relation  of  all  the  facts  in  the 
case. 

Differential  Diagnosis  distinguishes  neoplasm  from  mobility  and  dis- 
placement of  the  kidney,  hydronephrosis,  inflanmiatorj'  conditions, 
especially  suppuration  and  tuberculosis,  idiopathic  hematuria  and 
renal  calculus. 

Mobility  and  duphcement  of  the  kidney  differ  front  neoplasm  in  the 
earlier  and  rather  more  constant  sjniptoms  in  the  usually  almost  nonnal 
function  and  urine,  in  the  readily  palpable  displaced  organ,  and  in  the 
definite  pyelographic  revelations  in  the  standmg  and  reclining  positions. 

Hydronephrosis  differs  from  neoplasm  of  the  kidney  in  having  a  mass 
regularly  and  earlier  within  reach,  in  its  common  intermittent  colic, 
in  its  imusual  hematuria,  and  in  its  persistent  and  increasing  pNiiria, 
in  its  cystoscopic  findings  with  cystoscope„  ureteral  catheterization  and 
other  adjuvants.  Pyelometry  and  pyelography  are  again  t>'pical  and 
really  final  in  the  diagnosis.  Hydronephrosis,  which  is  an  early  sequel 
of  neoplasm,  is  distinguishable  only  at  the  time  of  operation. 

Suppurative  inflamviation  of  the  kidney  differs  from  neoplasm  in  h 
typical  systemic  condition,  usually  higher  degree  of  nephritis  and 
tendency  of  the  bladder  to  secondary  infection,  (\vstoscopy  withal! 
its  adjuvants  settles  the  proof,  as  showTi  in  previous  pages.  Compli- 
cated cases  of  neoplasm  with  the  early  onset  of  pyelitis,  pyelonephritis 
and  pyonephrosis  are  established  only  at  the  time  of  operation,  hence  it 
is  impossible  to  give  any  system  of  clinical  distinction. 

Tuberculosis  of  the  kidney  differs  from  neoplasm  in  the  presence  of 
Bacillus  tuberculosis,  established  by  bacteriology  and  animal  experi- 
mentation, and  in  the  invariable  presence  of  polyuria,  p<dlakium, 
dysuria,  typical  meatoscopy,  tuberculous  bladder,  and  sooner  or  kto 
tuberculous  temperature,  absorption  and  emaciation.  HenwitBliliP 
tuberculosis  is  almost  always  present  in  slowly  progressing  njoo- 
scopic  quantities  and  only  very  rarely  in  the  copioHS  attldbrf 
neoplasm. 

Idiopathic  hematuria  differs  from  neoplasm  in  having  no  omInODIi 
only  anemia  which  may  be  severe.  The  bleeding  is  of  long  dunlivii^ 
its  history,  far  beyond  the  possibility  of  any  neoplasm,  namdjjTf  ^Aflk 
many  years.  The  bleeding  is  directly  related  with  definite  dtaiy  in 
the  physical  economy,  such  as  exercise,  rising  from  bed,  ovw/nlODt, 
jars  and  vibration  as  in  falls  and  railroad  or  automobile  travri.  Beosl 
function  is  decreased  only  after  the  bleeding  and  then  temponrify* 
There  are  no  signs  of  nephritis  or  other  change  in  the  kidney,  and  the 
normal  kidney  shows  no  congestion  or  hypertrophy. 

Nephrolithiasis  differs  from  neoplasm  of  the  kidney  in  the  constancy 
of  severe  colic  with  vesical  disturbance  and  urinary  changes,  m  the 
absence  of  enlargement  of  the  affected  kidney,  in  the  findings  with 
wax-tipped  catheters,  filiform  guides  and  meatoscopy,  in  its  radio- 
graphy positive  for  stone  in  nearly  90  per  cent,  of  all  cases,  in  its 
detritus  in  the  utaiv^  «^ivA.  \\Sk  ^yvava.  wvd  hematuria,  the  former  pre- 
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iting  largely  over  the  latter.    Calculus  produced  by  a  neoplasm 

irly  histor>'  is  recognizable  only  at  the  time  of  operation. 

ment.  —  Neoplasm  of  the 

has  the  indications  of  first, 

dge  of  the  function  of  the 

e  kidney,  because  it  must 

1  the  duty  of  two  organs 

emoval  of  the  disease,  and 

;  metastases  may  he  within 

second,  operability  of  the 

itself.  If  the  normal  kid- 
wlow  the  work  of  the  bo<iy 
;ical  intervention  is  possible 
y  medicinal  support  of  the 

available.  Nephrectomy 
■move  the  disease  success- 
ut  thus  far  from  4(1  to  .'id 
t.  of  all  cases  die  far  within 
ars  and  very  few  outlive 
riod. 
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Fici.  319.— Lithiasw  of  the  kidney, 
huwinK  n  shadow  in  the  in^lvi.'  eiiiclly 
irhcre  a  urcleral  rnlrulus  near  tho  outlet 
wiiuld  be  OKimcted  to  nhow,     (Author's 

itioD  and  Varieties. — I-ithia-     ease.) 

fie  kidney,    N'ephnjlithiasls 

1  calculus  may  be  regarde<l  as  a  calcareous  or  stone-like  concre- 

and  in  the  ki<Iney  or  its  pehis.  The  varieties  of  nephrolithia- 
sis are  primary  and  secondary. 
The  primar>'  cases  uivolve  the 
formation  of  the  calculus  idio- 
pathically,  that  is,  without  ap- 
parent antecedent  renal  infec- 
tion or  disease.  The  secondary 
cases  imply  the  appearance  of 
the  stone  through  decompo- 
sition of  the  urine  after  other 
renal  diseases,  especially  in- 
fection, suppuration  and  ob- 
struction as  the  underlying 
conditions. 

Henal  calculimay  also  be  soli- 
tary, or  multiple  through  forma- 
tion  or  fragmentation.    They 
may  arise  in  the  body  of  the 
by  the  i^gcof    pelvis  or  in  the  infundibula.  In 

i»lep  nnWfirrI   In  Ihr*       \  ,  i  i  -  i 

form  they  may  be  spheroid, 
ovoid  or  irregidarly  branched 
and  in  size  so  small  as  to  pass 
through  the  \iTft\)«  \jo  ^t  «»a^Rx 


20.— Lithiasis  of  the  kidney, 
is  as  of  a  stone  in  the  left 
>  he  outgidi 
uth  opaque  catheter  upward 
The  lebra  lead  catheter  is 
ter.  Both  ureters  are  nomial 
Hate  taken  Oetoher  5.  1014 
me  caae  aa  shown  in  FiRs. 
I  iodiiaive.    (Author's  case.) 


910    INFLAMMATIONS  OF  RENAL  PELVIS  AND  PARENCYBMA 

world  with  relatively  mild  s>'inptoms  as  gravel  or  sufficiently  large  to 
cause  intense  symptoms  in  this  transit,  or  so  large  as  to  fill  the  pdviaasi 


Fio.  321 


Fro.  322 


Fia.  321.— Lithiasia  of  the  kidney.  Tlua  is  the  uime  ca»  aa  in  Fig.  319.  Shadow 
fa  of  stone  in  the  left  ureter  shown  to  be  outdde  it  by  the  paaaage  of  the  opaque 
catheter  upward  to  the  kidney.  One  bismuth  catheter  is  in  the  right  ureter.  The  pUli 
was  taken  June  25.  1915,  and  the  mass,  probably  a  lymphatic  gland,  baa  eaUrgni  M 
the  operation  the  ureter  was  exposed  and  palpated  but  no  stooe  carTcspondiiiB  witli  tie 
masa  found  in  it.    The  mass  might  be  condensation  of  bone  aubatance  in  tbe  Bacrum. 

Pia.  322. — Author's  case  of  impacted  calculus  in  the  ureter  with  bydrouretei.  The 
concretion  is  well  shown  mth  its  concentric  layers  and  the  opaque  catheter  paaaing  in 
front  and  nearly  beside  it.  Coiled  in  the  rectum  is  a  lead-core,  flexible,  urethral  boufie. 
sise  27  Ft,.  Those  shot  filliug  makes  the  surface  appear  aawtootbed. 


Fio.  323 


Fio.  324 


Fio.  323. — Author's  cose  of  impacted  calculus  in  the  ureter  with  hydroureter.  The 
calculus  is  distinctly  apparent  with  the  opaque  catheter  pasaiaK  in  front  and  Deal))'  In 
one  side  of  it.  The  shadow  of  the  rectum  filled  with  bitnnuth  pasl«  is  showD  to  be  cioftly 
clear  of  tbe  stone  and  a  small  portion  in  front  of  it  ahowine  that  the  atone  was  not  >d 
enterolith.    This  is  the  same  case  as  Figs.  310  to  326. 

FiQ.  324.— Author's  case  of  impacted  calculus  in  tbe  ureter  with  hydroureter.  Tlni 
is  tbe  same  case  as  Fies,  319  to  326.  The  calculus' is  distinctly  apparent  with  tbeopaqw 
catheter  in  front  and  beside  it.  The  argenlide  has  filled  the  ureter  above  it  aind  Sand 
over  its  face  to  the  lover  pole,  thus  proving  that  the  ooneretion  was  in  the  utet«r. 
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;,  reaching  its  remote  limits  with  its  branches.    The  obstraction  of 
tone  at  the  mouth  or  in  the  course  of  the  ureter  may  be  sudden  and 


Fia.  325 
.  3S5.-~Author'a  case  of  impacted  calculua  ii 


Fio.  326 
a  the  ureter  with  hydpoureter.     This 
aame  case  aa  showD  io  FIbb.  319  to  326,  inclusive.    Dilatation  of  the  upper  ureter, 
JunuB  of  the  ureter  and  the  dilatatioD  of  the  pelvis  of  the  kidney  ore  well  out- 
including  the  calyces  which  are  iDdividuAtized. 

.  326. — LithiasiB  of  the  kidney.  Secondary  and  extreme  dilatation  of  the  ureter 
nal  pelvis,  due  to  the  obstruction  of  the  calculua,  are  shown.  This  is  the  s«me 
1  Fig.  319.    (Author's  case.) 


327. — Author's  caao  of  polylithiasis  of  the  kidney.  The  figure  is  the  inside  ot 
Jney  open  from  end  to  end,  includinR  the  ureter,  showinR  great  thickening  in  the 
and  ureter,  destruction  of  the  parenchyma,  with  multiple  stones  in  the  multiple 
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absolute  or  chronic,  partial  and  intermittent  in  its  entire  closure.  Tie 
stones  may  be  "silent,"  resident  in  the  pelvb  with  no  or  few  sjinptonis 
for  indefinite  periods,  or  "ram- 
pant," giving  constant  sj-mptons 
punctuated  with  intense  attacks 
of  renal  colic,  or  fixed,  and  im- 
pacted, resident  at  a  definite 
point  of  the  pelvis  or  upper 
ureter,  or  movable,  changing 
their  position  from  time  to  time 
always  with  sj-mptoms,  or  migra- 
tory, passing  in  steady  pn^ress 
or  in  stages  from  the  pelvis  to 
the  bladder,  also  always  wth 
symptoms.  The  stones  may  shot 
faceted,  rough  or  smooth  sur- 
faces. 

Etiology  and  Pathofeneo*.  —  It 
is  probable  that  all  stones  m  tiie 
kifiney  originate  from  some  pre- 
vious disease,  although  sjinptrans 
may  have  escaped  attention. 
Their  formation  is  esaentiaUy  • 
In  the  secondary  cases  this  oocun 
upon  a  nucleus  of  mueopus.    In  the  primary  cases  such  nudetisisnot 


Fio.  328, — Radioitraph  showing  large 
cakulus  iti  tht  right  iirptpr  which  throunh 
ita  oblique  positioo  cast  n  shaduw  Innger 
than  it»elf,  alnu  shunins  twn  small  calculi 
in  the  bladder  just  abo\'c  the  aymphyBis 
pubia,  of  the  same  apiMirent  siie  aa  through 
the  cygtoseopc.  The  effect  of  this  stone  is 
flhown  by  the  kidney  of  Fig.  329. 

precipitation  of  the  urinary  salts. 


Pig.  329. — Right  and  left  kidney's  opened.  Front  view.  In  the  right  k 
two  major  nhecesa  cavities  are  distinctly  seen,  the  larger  involving  much  of  the  lower  fit 
axinlly,  luterally,  and  Jtnteroposteriorly,  and  the  smaller  absceaa  cavity  situated  all"'" 
it.  The  radiographic  shadoirs  corresponded  more  with  the  sbscen  walls  than  with  tl* 
contained  caleuli.  The  pelvis  of  the  kidney  aa  a  whole  shows  signs  of  cbtonie  iDflaam*' 
tion,  the  mucous  membrane  being  rough  and  corrugated.  The  thickening  of  the  ptinc 
wall  is  distinctly  shown  in  the  cut  edge.  The  ureter  appeara  to  be  paltent.  TTie  W 
kidney  is  in  passable  condition  and  shows  the  usual  changes  in  chronic  diffuse  nepbritu. 

SO  obvious.    When  of  size  too  large  to  pass  through  the  ureter  their 
residence  in  the  pelvis  of  the  kidney  traumatizes  the  mucosa  by  attn- 


Fio.  330.^Cora]  stone  of  the  kidaey. 
The  left  kidney  pelvis  is  filled  with  a 
alone  rormlng  a  mold  of  it,  with  possibly 
separate  stones  id  addition.  The  left 
UTet«[.  richt  kidney,  pelvis  aud  ureter  aire 
all  nenalive  for  stones.      (Author's  case.) 
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ifection  follows  or  is  aug- 
along  with  further  deeom- 

i  of  the  urine.   Next  ensues 

«  of  p\'onephrosia,  pyelo- 

is    and    increase    of    the 

:  interstitial  nephritis  which 

ive  preceded  the  calculus. 

struction  by  the  stone  may 

iny  point,  as  the  uretero- 

juncture,  elsewhere  in  the 

third  of  the  ureter,  at  the 

"  the  bony  pelvis  or  in  the 

hird  near  the  bladder.  The 

irj-  disease  or  destruction 

cidney  is  in  the  early  cases 

■able  but  when  deformity 

kidney  and  pelvis  is  pres- 

onephrosis,  decomposition 

esidual  urine,  with  alkaline  infection  an<l  precipitation  of  phos- 

ialts  adding  to  the  stone  already  present  or  fonning  new  calculi. 
Kven  such  cases  may  give  rela- 
tively bearable  sjTaptoms  sti  that 
cases  are  seen  in  which  the  pyo- 
nephrosis has  con\'erted  pelvis 
and  kidney  into  one  rather  thin- 
walled  sac. 

Chemical  CompositUm  ot  Calenli. 
—Is  the  same  as  that  found  in 
vesical  and  ureteral  calculi  and 
()xaiHtes,  namely,  uric  acid  in 
most  primar>'  cases,  phosphates 
in  the  majority  of  secondary  cases. 
Compound  stones  are  found  in 
which  a  uric  acid  nucleus,  after 
infection,  of  the  pelvis  with  de- 
composition of  urine,  receives  a 
deposit  of  phosphates. 

Uric  acid  calculi  occur  in  acid 
urine,  often  associated  with  uric 
acid  and  urate  crystals.  They  are 
commonly  brown  with  red  oryellow 
tone. 

They  are  somewhat  apt  to 
l)e  small  and  faceted  because 
multiple,  hard  rather  than  soft, 
ovoid  or  spheroid,  rough  and  irri- 
tating. They  commonly  form  the 
centers  of  compound  stone  with 
phosphates  anA  oXXvet  ?«oao.^»i.Ta 


331. — Author's  rasf  of  extensive 
ithiasis  (operation  refused).  The 
idney  is  practiralty  repluped  hy 

of  which  eight  or  ten  dt^wrotc 
9  may  be  diatinguwhed.    Pyuria 

years,  with  only  occaaionsl  scanty 
]age  and  with  little  or  no  pain 
srised  the  case.  Palpation  clinited 
ion  of  the  stones  and  the  kidney 

reached  the  cre.tt  of  the  ilium. 
iped  CAthnter  test  revealed  alHin- 
ratehes.  Eiereticm  of  urine  and 
lOst  abolished.  Opposite  or  left 
□ormol  to  functional  test  and  ex- 
of    urine    with    varinlile    small 
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deposits  upon  them.  They  are  the  most  common  stone  in  scKaW 
primary  nephrolithiasis. 

Ojalate  of  lime  stones  also  occur  in  acid  urine,  are  brown  or  blaefcish, 
darker  than  the  uric  acid  calculi,  ver>'  rough,  hardly  ever  smooth,  consti- 
tuting the  so-called  mulberry  calculus.  The  urine  commonly  contains 
oxalate  crystals.    Oxalate  stones  appear  in  secondarj'  cases,  as  a  rale. 

Cystin  stones  are  ^erj'  rare  and  occur  only  in  acid  urine. 


Fill.  332.— Avilhor's  naao  of  multiple  nephrolithiaaia.  The  bottle  conlaiitf  »  ^' 
stone  iaipuptitd  iu  aiid  removed  from  the  riitht  ureter.  The  diugram  shows  29  'l""" 
removed  from  the  loft  |>olyry»tic  kklncy.  The  stones  are  ahowD  u  nearly  ss  i»»itJ' 
in  the  infei"1ed  cj-ata  or  nbarcases  as  found.  When  compared  with  the  i-ra)'  jihotoo'P'i 
of  thia  cnse  in  Fia.  333,  the  mrnnftement  of  the  stones  is  substatnially  correci  •llmrinl 
for  thefnct  thiit  thediiiKram  pre^cnls  the  specimens  'on  the  flat"  while  the  pholiiDtj^ 
is  "on  three  dimensions."      (Releried  by  Dr.  BenjnmiD  T.  Tilton,  who  operated  li't 


I'kosphaiic  stones  are  the  rule  in  alkaline  urine,  less  so  in  acid  uriw- 
are  commonly  white,  spheroid,  larger  than  the  others  because  more 
rapidly  formed,  rough  but  less  so  than  the  oxalates.  The  urine  is  vei^' 
full  of  phosphatic  detritus. 

Subjective  Syndrome. — The  subjective  sjTidrome  includes  sj'stemic. 
reflex,  renal,  vesical  and  urinarj-  sjinptoms. 

The  subjective  systemic  sjTnptoms  of  stone  in  the  kidney  are  can- 
monly  those  of  indefinite  disturbance  followed  by  the  sjTnptoms « 
suppuration  and  obstruction,  such  as  fever,  chilliness,  occasional  dills, 
malaise,  tendency  to  loss  of  weight  and  strength,  and  partial  or  con- 
plete  anuria  from  time  to  time. 

The  subjective  reflex  s.vmptoms  of  renal  calculus  occur  during  the 
attacks  of  colic  and  are  nausea,  vomiting  and,  at  times,  s^'ncope. 

The  subjective  T€na\  s^tk^Xoka  oV  ■we^taoVaittaRia  are  a  lustMj'  <» 
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915 


I  ic  and  frequently  of  passing  gravel  or  sand  during  a  long  period 
followed  later  by  more  severe  attacks  with  possibly  the  passage 
r  concretions.  The  pain  of  the  colic  is  in  the  kidney  regions  in 
:overtebral  angle  behind  or  along  the  free  border  of  the  ribs  in 
It  13  the  dull  ache  of  pyonephrosis  punctuated  with  cramps  of 
ype,  sudden  in  onset,  due  to  disturbance  of  the  stone  in  its  bed. 
^nsations  may  be  altogether  absent  except  during  the  colic 
Migration  or  attempts  at  migration  of  the  stone  cause  the  most 
nitting,  tearing  pain  with  intermissions  as  the  stone  momen- 
:  arrested,  then  with  fresh  paroxysms  as  its  progress  down  the 
s  resumed.  The  pain  is  frequently  referred  to  the  bladder, 
majus  in  the  female  and  scrotum  and  testicle  in  the  male,  or 
)wn  the  inner  surface  of  the  thighs  along  the  crural  branch 


LP  well  below  the  pel' 


the  left  kidney  only,  as  siiown  in  Fig. 
miliac  gynchondroBia.  whiic  the  ri^t 
10  c.c.  from  the  outlet. 


jenitocrural  ner\'e.  Fainting,  muscular  spasm  of  the  abdomen 
attitude  of  spastic  flexion  of  the  lower  extremities  or  body  as  a 

3ay  be  assumed.    Morphin  is  the  only  drug  in  free  dose  which 

itrol  this  pain. 

Attack  varies  in  length  according  to  the  size  of  the  stone,  the 
caused,  the  distance  traveled  and  the  violence  of  effort  to  expel 
a  brief  period  rarely  to  a  prolonged  lapse  of  several  hours  com- 
The  attack  ceases  when  the  stone  passes  from  the  ureter  into 

ider  or  comes  to  rest  higher  in  the  ureter  after  the  spasm  for  its 

)n  has  stopped.    The  stone  may  never  leave  the  pelvis  of  the 

or  after  migrating  a  few  centimeters  return  to  ^e  ■>pA'm.  '^\«. 
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patient  is  left  ner\'0usly  and  physically  exhausted  and  not  infrequently 
severely  shocked,  with  small,  thready  pulse,  pallor,  cold  perspiration 
and  lowered  temperature.  Renal  and  ureteral  soreness  frequently 
remains  behind  on  the  affected  side  from  the  disturbance  and  on  the 
normal  side  from  the  congestion. 

After  an  interval  of  rest  from  pain,  often  of  very  long  duration,  days, 
weeks  or  months,  sudden  jar  or  muscular  exercise  will  provoke  a  fresh 
attack.  Between  the  attacks  there  is  no  pain  in  the  primarj'  nephro- 
lithiasis without  infection  and  no  obvious  chaiiRe  in  the  general  health. 


by  the  ureteral  c»lculi* 


Primarj'  nephrolithiasis  with  acute  infection  is  marked  by  sfpW 
symptoms  and  signs,  fever,  pus  and  blood  in  the  urine,  pain,  tenderness- 
and  tumefaction  over  the  affected  kidney  with  severe  local  museiilif 
spasm,  all  added  to  the  picture  of  the  renal  colic  before,  during  ttf  aEt« 
its  onset. 

Secondary  nephrolithiasis  shows  the  symptoms  of  the  antecedent 
pyonephrosis,  pjelonephritis,  displaced  kidney,  and  the  like,  possibly 
masking  the  symptoms  of  the  stone  until  the  advent  of  the  attack  of 
the  renal  colic.  Pyelonephritis  and  pyonephrosis  themselves  secondary' 
to  the  renal  calculus  after  infection,  give  all  the  sj-mptoms  pre^iuly 
described  of  chronic  suppuration  of  the  kidney  and  its  pelvis,  which  in 
turn  may  ptedommate  o">i«  ^Jat  ^^m'^toma  of  the  stone. 
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The  opposite  healthy  or  less  diseased  kidney  during  an  attack  of 
renal  colic  may  be  normal  and  without  definite  symptoms,  or,  on 
account  of  the  pain  and  hypertension,  may  become  greatly  congested 
and  give  subjective  and  objective  signs  accordingly,  during  the  attack 
and  not  infrequently  after  it,  in  the  latter  event  occasionally  more 
obviously  than  the  diseased  kidney.  These  findings  are  most  common 
when  the  anuria  of  obstruction  is  absolute  so  that  the  opposite  kidney 
must  suddenly  take  up  the  entire  work  of  the  body. 

Subjective  Vesical  Symptoms, — ^These  signs  are  not  very  manifest  and 
are  chiefly  pollakiuria  during  the  attack — a  reflex  manifestation  whose 
intensity  commonly  agrees  with  that  of  the  attack.  If  the  calculus 
reaches  the  bladder,  in  some  cases  irritability  and  tenesmus  ensue  at 
once. 

Subjective  Urinary  Symptoms, — ^There  are  four  important  factors: 
hematuria,  pyuria,  sediment  and  gravel. 

Hematuria,  or  blood  in  the  urine,  may  occur  before,  during  or  after 
an  attack  of  renal  colic.  Large  quantities  of  blood  are  rather  rare  and 
when  present  are  usually  part  of  the  attack  itself.  Microscopic  quanti- 
ties of  blood  are  much  more  common  and  with  few  exceptions  are  a  real 
factor  during  the  attack  and  continue  for  some  time  after  the  attack, 
many  cases  never  being  without  blood  as  a  microscopic  element. 
Blood  preceding  the  attack  of  colic  is  least  frequently  seen.  The 
sources  of  the  bleeding  are  the  wounds  of  the  mucosa  made  by  the  stone. 
Bleeding  is  more  common  in  the  primary  and  the  uninfecting  cases,  as 
the  advent  of  suppuration  with  its  thick,  tenacious  discharge  seems  to 
reduce  the  bleeding. 

Pyuria,  or  pus  in  the  urine,  shows  only  in  macroscopic  quantities 
in  the  infected  and  secondary  cases-,  and  is  absent  as  a  subjective  s>Tnp- 
tom  in  the  primary  uninfected  cases.  Suppurative  nephrolithiasis 
gives  any  possible  variety  in  the  occurrence  and  condition  of  the  pus. 

Sediment  in  the  urine  chiefly  as  crystals  does  not  often  attract  the 
patient's  attention  unless  the  quantity  is  rather  large.  On  urinalysis, 
however,  this  condition  is  reversed. 

Gravel,  sand  or  small  calculi  individual  or  fragmented  are  not 
uncommonly  noted  by  the  patient.  In  the  early  history  of  the  case, 
before  the  true  symptoms  of  the  kidney  stone  are  apparent,  the  gravel 
and  the  sand  are  more  common,  while  in  the  later  history  of  the  case 
the  small  or  broken  calculi  occur.  Each  condition  is  respectively 
definitely  pathognomonic  of  the  metabolism  which  leads  to  the  stone 
formation  and  of  the  actual  presence  of  the  stone  itself. 

Objectiye  Syndrome. — Nephrolithiasis  demands  physical  examination, 
cystoscopy  with  its  adjuvants,  and  urinalysis. 

Physical  examination  is  in  the  interval  between  the  attacks  of  colic, 
usually  negative  except  for  renal  tenderness  and  muscular  rigidity  in 
the  primary,  uninfected  cases.  The  suppurative  conditions  to  which 
nephrolithiasis  is  secondary  give  the  signs  already  described  under 
pyelonephritis  and  pyonephrosis. 

During  an  attack  of  renal  colic,  the  patient  shows  all  the  objective 
signs  systemically  of  shock,  and  locally  of  renal  difficvAt^  ol  ^M^x^Xy^ 
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Cystoscopy  and  its  adjuvants  include  inspection  of  the  bladder, 
ureteral  meatoscopy,  ureteral  activity,  ureteral  catheterism,  functional 
tests  and  radiography. 

Cystoscopy  reveals  a  normal  bladder  in  the  primary,  uninfected 
cases,  whereas  the  secondary  cases  give  the  findings  previously  spoken 
of  under  pyelonephritis  and  pyonephrosis.  They  chiefly  comprise 
cystitis  localized  about  the  affected  ureter. 

Ureteral  meatoscopy  between  the  attacks  of  renal  colic  shows  on  the 
affected  side  in  primary,  uninfected  cases,  no  definite  difference  unless  a 
slight  suggestion  pointing  to  the  diseased  kidney.  In  the  secondarj, 
infected  cases,  however,  the  findings  are  those  of  the  antecedent  con- 
dition, especially  the  suppurations  and  tuberculosis.  The  higher  the 
disease  is  in  the  ureter  the  less  the  change  in  or  about  its  mouth  as  a 
rule,  and  vice  versa. 

During  an  attack  of  renal  colic  cystoscopy  is  practically  impossible. 
The  affected  mouth  is  probably  contracted  in  muscular  spasm  while 
the  normal  side  is  delivering  urine  in  strong,  rapid  spurts.  One  would 
suppose  that  blood  would  issue  in  some  cases  during  the  attack  while 
pus  might  be  blocked  from  its  descent. 

After  an  attack  of  colic,  the  affected  ureteric  mouth  is  sometimes 
more  congested,  inflamed  and  edematous  than  before,  owing  to  the 
traumatism  above. 

Ureteral  activity  can  likewise  rarely  be  studied  except  in  the  intervals 
before  or  after  an  attack.  During  an  attack  of  renal  colic  Pilcher*  in 
one  of  his  own  cases  states :  "  The  diseased  side  showed  a  small  dribWing 
of  urine  while  the  normal  kidney  was  delivering  urine  to  the  Madder 
in  strong,  rapid  spurts  showing  the  reflex  stimulation."  The  character 
of  the  urine  from  the  affected  side  will  depend  on  whether  or  not  the 
case  is  a  primary,  uninfected  or  a  secondary,  infected  case,  and  whether 
or  not  hemorrhage  is  a  factor. 

Ureteral  catheterism,  easy  in  the  primary,  uninfected  cases,  but  in 
the  secondary,  suppurative  cases  may  present  all  the  difficulties  due  to 
the  deformity,  thickening  and  inelasticity  of  the  ureters  spoken  of  in 
preceding  pages  under  suppurative  ureteritis.  The  obstruction  by  the 
stone  is  usually  not  marked,  differing  from  this  condition  in  ureteric 
stone.  Catheters  with  waxed  tips,  filiform  guides  with  waxed  tips 
(Harris'  method)  and  telephonic  catheters  (Cabot's  method)  all  have 
their  value  but  in  somewhat  less  degree  than  in  ureterolithiasis.  The 
reasons  appear  to  be  that  the  calculus  in  the  pelvis  of  the  kidney  is 
relatively  less  closely  opposed  to  the  catheter  tip  and  hence  scratches 
the  wax  less  constantly  than  in  ureteric  stone.  Pelvic  calculi  are  also 
more  movable  and  pus-covered  than  ureteric  stones  and  hence  less 
accessible  to  the  wax-tipped  instruments. 

Functional  Tests, — ^The  functional  tests  depend  on  the  destruction  of 
the  kidney  present  and  therefore  are  related  with  the  antecedent,  inci- 
dent and  subsequent  conditions  of  the  kidney  and  calculus  in  their 

1  Practical  Cystoscopy,  1911.  p.  336. 


mutual  relations.  Primary,  uninfected  cases  usually  show  the  least 
variation,  while  the  secondary,  suppurative  cases  may  show  any  and 
all  degrees  of  change  from  the  normal  at  any  given  examination  and 
between  successive  examinations.  Necessarily  the  results  of  all  the 
common  functional  tests  are  affected,  luimely,  the  polyuria,  phloridzin, 
indigo-carmin,  and  phenolsulphonephthalein  tests.  While  the  atfected 
kidney  thus  varies,  the  healthy  kidney  will  show  no  change  from  the 
normal  unless  it  is  itself  in  a  state  of  congestion. 

Ebcperitnental  Renal  Colic— In  nephrolithiasis  renal  pain  may  be 
caused  by  the  fact  that  tlie  diseased  kidney  is  readily  excited  to  colic- 
like  pain  by  overdistention  of  its  pelvis.  This  fact  points  to  the  side 
of  the  disease  but  does  not  distinguish  inflammatory,  suppurative  and 
calculous  conditions  from  each  other.  The  technie  is  the  same  as  tor 
mensuration  of  the  capacity  of  the  kidney  pelves.  The  writer,  however, 
had  a  case  of  very  severe  reaction  in  a  patient  with  hydronephrosis 
notwithstanding  strict  asepsis  and  great  gentleness.  He  is  therefore 
of  the  opinion  that  such  a  test  in  nephrolithiasis  should  be  undertaken 
with  great  caution. 

Radiography, — Positive  findings  occur  in  all  but  10  per  cent,  of  cases 
and  may  be  regarded,  when  positive,  as  the  one  incontrovertible  proof 
of  renal  calculus.  It  is,  therefore,  par  excellence  an  essential  in  the 
examination  of  all  renal  cases  with  pain. 

The  radiographic  work  must  be  carried  out  and  the  photographs 
interpreted  by  the  same  experienced  expert  so  tfiat  {lue  familiarity  witJi 
the  conditions  of  the  laboratory  work  will  aid  in  Interpretation  of  the 
plates  and  photographs. 

Leonard,'  of  Philadelphia,  who  finally  gave  up  his  life  to  his  devotion 
to  j-ray  work,  formulated  the  following  conditions  of  a  successfid 
renal  plate  which  are  now  accepted  without  question  in  about  the 
following  terms: 

1.  The  eleventh  and  twelfth  ribs  must  be  distinctly  shown. 

2.  The  transverse  processes  of  the  lower  dorsal  and  lumbar  vertebne 
as  wholes  must  show  plainly. 

3.  The  lateral  border  of  the  psoas  muscle  must  be  clear,  and  the 
shadow  of  the  muscle  itself  unmistakable. 

4.  The  kidney  shadow  must  be  sufficiently  distinct  to  reveal  the 
usual  outline  of  the  organ. 

('ole,'  however,  gives  the  basis  of  radiographic  diagnosis  as  follows: 
"One  is  not  justified  ui  making  a  negative  diagnosis  of  renal  or  ureteral 
calculus,  unless  a  plate  of  the  renal  region  shows  the  following  detail : 
(1)  The  spine  and  transverse  processes  should  show  distinctly  all  the 
way  to  the  tip.  (2)  The  outer  border  of  the  psoas  muscle  must  show. 
In  some  very  flabby,  fat  patients  it  may  not  show  as  distinctly  as  the 
kidneys.  (3)  The  eleventh  and  twclftli  ribs  should  show  distinctly, 
and  in  many  cases  the  bonj'  detail  may  be  distinctly  seen.  (4)  In  about 
75  per  cent,  of  the  cases  the  kidney  may  be  seen  more  or  less  distinctlyi 
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and  if  special  care  in  teehnic  is  used,  it  may  be  shown  in  nearly  ever 
case.  (5)  The  liver  is  frequently  seen,  and  at  times  it  interferes  wth 
showing  the  convex  surface  of  the  upper  pole  of  the  right  kidney.  lti) 
The  spleen  also  maj'  be  seen,  especially  if  it  is  enlarged  or  congested- 
(7)  Accumulation  of  gases  in  the  colon  and  small  intestines  appears  ov 
circumscribed  areas,  and  folds  in  the  walls  of  the  intestines  are  o\V^ 
seen  traversing  these  areas.  (8)  Feces  in  the  intestines,  especially  'S' 
the  colon,  show  very  distinctly,  and  interfere  verj-  materially  ii-ith  '^^ 
diagnosis  of  renal  lesions. 


Ureteral.— ^he  plate  of  the  ureteral  region  should  include  the  thira. 
fourth  and  fifth  lumbar  vertebne,  and  part  of  the  sacrum  and  iliuni- 
The  bony  detail  should  show  distinctly  and  the  sacroiliac  sjuchowir*'* 
should  be  well  deiined.  The  outer  border  of  the  psoas  muscle  isclrtt' 
and  the  accumulation  of  gas  and  feces  is  frequently  seen  in  the  eecum 
or  sigmoid.  The  course  of  the  ureter  is  about  on  a  line  with  the  tipsnt 
the  transverse  processes,  and  at  the  sacroiliac  sjTichondrosis.  Calcffifl 
arteries  are  sometimes  seen  in  the  plates. 

I'etvia. — This  plate  shows  the  pubes,  bony  structure  of  the  spine  ot 
the  ischiiun,  sacrum  and  coccyx  all  the  way  to  the  tip.  The  bladfler 
distended  with  urine  is  sometimes  well  marked,  also  when  injected." 
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336. — Author's  epedal  obturator  of  the  Bmwn-Buerger  ryatoscope  for  wai- 
cathetet  t«st.     From  left  lo  lidht  is  the  sjiooial  obturator  with  i>  filiform  guide 

the  slot  of  the  obturator  ftnd  ita  handle:  the  oaked  aheath  of  the  Brown-Buerger 
ope:  the  old-atyle  obturator  without  slots  and  the  cysloBcope  and  obturator 
Jed  with  a  Gliform  guide. 


337.— Multiple  phleboliths.  Nine  nhudows  are  shown  in  close  o 
le  shadow  of  uieCeral  catheters.  The  picture  ia  From  a  woms.' 
i«l  disorders,  with  reoaJ  aymptoms,  but  no  leuons.     (.XuUtoT'  a 
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FiQ.  339 

Fioa.  338  and  330. — Author's  case  of  ureteraL  calculua  desceniM  by  coascmli' 

Ircatment.    Fig.  338  shoT^  the  Rbadow  catheter  in  contact  with  the  atone  otuatfd  ibo> 

"no  inch  ahoi'c  the  spine  of  the  iwhium.      Fig.  339  details  progress  of  Ih»  alpM  i" 

poiot  nearly  three-quarter  inches  below  the  spine  as  indicated  by  the  ahadov  ddtew 
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Diagnosis. — The  diugnosis  rests  on  the  following  bases:  The  sub- 
jective findings  are  renal  colic  recurring  tlirough  many  years  usually 
witli  increasing  severity.  Blood  and  pus  in  the  urine  are  occasionally 
important.  The  objective  data  in  the  urine  are  dense  sediment  of 
oxalate  of  lime,  uric  acid  and  in  certain  conditions  phosphates,  micro- 
scopic and  gross  quantities  of  blood  and  pus,  and  renal  epithelium. 
Fragments  of  calculi  or  small  calculi  as  gravel  are  important.  Ureteral 
catheterism  is  relatively  not  difficult  in  the  absence  of  ureteral  disease. 
Last,  and  most  important,  a  series  of  j--ray  plates  embracing  the 
kidney,  ureteral  and  bladder  zones.  Negative  j--ray  plates  should  not 
be  regarded  as  final  unless  repeated  several  times  without  i)ositive 
results. 

Diflerential  Diagnosis  involves  primarily  radiography  applied  not  only 
to  the  kidney  but  also  to  the  ureters.  Haenisch'  gives  the  following 
collection  of  errors  in  literature: 

1 .  Enterolith  of  the  vermiform  appendix  (Weisflog'), 

2.  Exostoses  of  the  ilium  (Koehler*). 

3.  Sesamoid  bone  in  the  tendons  of  the  obturator  muscle  (Caldwell*). 

4.  Carcinoma  (scirrhus)  of  the  head  of  the  pancreas  (Caldwell'). 
(Cole.) 

5.  Gall-stone  near  the  same  pouit  (Caldwell").     (Cole.) 

6.  Calcified  appendix  epiploica  (Brewer'). 

7.  Dense  fecal  acybala  (Koenig,  Jun.').     (Haenisch.') 

8.  Calcified  blood  clot  m  a  highly  degenerated  carcinomatous  kidney 
(Grosglik'). 

9.  Calcification  of  a  segment  of  the  aorta  (Fenwick'"}. 

10.  Masses  of  bismuth  as  medication  (Baetjer"). 

11.  Masses  of  salol  as  medication  (Pancoast"). 

12.  Penis  displaced  upward  upon  the  abdominal  wall  during  the 
radiography  (Kienboeck,"  Blum"). 

13.  Calcification  of  tuberculous  foci  in  the  kidney  (Straeter"). 

14.  Symmetrical  calcification  of  the  vasa  deferentia  (E,  Fraenkel"), 
(with  nimierous  phleboliths  and  calcified  arterial  branch), 

15.  Chronic  induration  of  the  renal  parenchvma  (Smart"),  or  scar 
tissue  infiltration  (Baetjer'*). 

1().  Calcification  of  the  mesenteric  and  other  lymph  iio4les 
(F'enwick"). 

'  RontgmuJiaenoMik  dos  Umpoetiachen-syatema.  1908.  pp.  15,  15  and  17. 
»  ForlHchr.  a.  d.  Geb.  d.  RoentgeiwIralJeii,  1907,  »,  217. 

•  Correspondenoo,  Portachr.  ii.  d.  Geb.  d.  Boonlgoostrahlen,  1907,  i.  295. 

•  Med,  News,  1906.  Ixxxvi.  761. 

»  Wrongly  given  by  Haenisch  an  CaJdwcll.  Med.  Newa,  1905,  liiivi,  441. 

'  Ibid.  ■  Med.  News,  1005.  l«»vi,  700. 

•  Loc.  cit  and  Kooiiig,  Jun„  loc.  cit.  '  Manatsber.  f.  Urol.,  1006,  viii. 
'<■  British  Med.  Jour.,  1005.  i,  1325. 

"  An.  Quar.  Jour,  ot  Roentgenology,  1907,  ii,  17. 

"  Remarks  in  Disousaion,  Med.  News,  1905,  Iravij,  807. 

>■  In  a  Bodely  Meeting  Report,  MilDch.  med.  WchoBchr..  1907.  liv,  2208. 

X  Loc.  cit.  >•  Verfaaodl.  d.  deutachcn  RoeDlRongeBellx<haft,  1907,  iii,  90. 

■•Verhandl.  d-  deutschen  RoentgengeHcllachart,  1007,  iii,  156. 

"   "1  Med,  Jour,.  1905.  ii,  617.  '■  Loc.  oit.  '•  Loc,  dl. 
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17.  Dense  cutaneous  scar  in  the  kidney  region,  especially  in  theba^ 

(Haenisch^. 

18.  Defects  in  the  photographic  plates  themselves.      (Blum,*  %m 
almost  all  other  authors). 

The  author  would  add: 

19.  Calcified  spots  in  the  ligaments  in  the  spine  and  the  pelvis 
(Haenisch'). 

20.  Phleboliths,  especially  in  the  veins  or  the  ureter  an<l  pelvis. 
(Pancoast)     (Baetjer.^) 

21.  Stones  in  the  prostate  (Haenisch*). 

22.  Lime  salts  in  purulent  focus  of  kidney  pelvis  (Baetjer*). 

23.  Sesamoid  bones  in  great  sacrosciatic  ligament  or  muscles  (<  'ole'  i. 

24.  Mass  of  gravel  (Koenig^). 

25.  Tuberculous  gland  in  pelvis  of  kidney  (Koenig*). 

26.  Stains  of  thorium  in  the  kidney  substance  (Busby*®).  Busby's 
case  occurred  in  the  surgical  service  of  one  of  the  large  hospitals  of  New 
York  City.  An  x-ray  plate  has  proved  negative  for  stone,  but  after 
a  thorium  injection  shadows  simulating  the  size,  form  and  positicHi  of 
stones  appeared  in  subsequent  plates;  these  shadows  persisted  for  five 
days,  but  at  the  operation  of  nephrotomy  no  stones  were  found.  The 
nephrotomy  was  undertaken  in  the  theorj'  that  stones  previously 
invisible  had  been  stained  and  rendered  opaque  to  the  rays. 

Haenisch  in  the  foregoing  article  gives  his  own  experience  as  follows: 
With  Albers-Schoenberg  calcification  of  the  end  of  the  twelfth  rib 
(also  condensation)  apex  of  transverse  process  of  lumbar  vertebne, 
calcified  myoma,  extrauterine  pregnancy,  pn)static  calculi.  derm<>i<i 
cysts,  calcifiaition  of  the  media  of  large  arteries  (iliac  and  uterine' 
deposits  on  spine  of  ischium,  sacroiliac  ligament  (not  provetl).  fei:al 
calculi,  calculi  in  ureteral  diverticula,  phleboliths.  Nearly  all  the  fore- 
going list  have  plates  to  prove  the  diagnosis.  Haenisch  makes  mention 
of  many  plate  faults.  Most  writers  include  blemishes  in  the  plates 
themselves. 

It  is  to  be  noted  that  if  shadow  catlieters  had  been  used  during  the 
a:-ray  examination  practically  none  of  these  errors  would  have  occurreil. 
This  list  shows  that  it  is  nearly  waste<l  time  to  make  j-ray  photographs 
of  the  kidneys  and  ureters  without  the  shadow  catheters  extending 
from  bladder  to  kidneys.  The  ureters  in  a  marked  degree  and  the 
kidneys  in  a  less  notable  degree  are  not  constant  in  number,  form,  size. 
position  and  direction.  Many  of  these  anatomical  and  pathological 
variations  cannot  be  demonstrated  by  the  x-ray  alone  even  with  the 
shadow  catheters.    Pyelography  is  the  next  step  of  the  demonstration. 

The  X'Tny  although  it  may  show  a  sliadow  and  without  the  shadow 
catlieter  may  even  strongly  suggest  that  it  may  be  in  the  ureter,  does 

'  I»r.  (it.  «  Wien.  klin.  Wehn-Hchr..  1907.  xlix.  15:W. 

'  ljf>c.  cit.  «  Loc.  cit.,  and  Pancoast  loc.  cit. 

»  lyjc.  cit.  •  Loc.  cit.  ■  Loc.  cit 

•  In  a  discujsMion  of  a  paper,  MOnch.  nied.  Wchnachr..  190S,  Iv.  25.  •  Loc    Ht. 

'•  In  a  persfonal  verbal  report  liefore  the  Medical  Progress  Club,  New  York,  May.  1917. 
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not  show  the  mobility,  the  hemorrhagic,  the  purulent,  or  the  obstruct- 
ing qualities  or  the  effect  of  the  stone  on  the  function  of  the  kidney. 
The  catheters  in  sitti  permit  the  full  diagnosis  of  the  case  at  the  one 
sitting  and  at  the  one  expense  in  time  and  strength  for  the  patient. 

Of  this  long  list  it  is  obvious  that  all  those  conditions  which  may  be 
situated  anj-where  between  the  twelfth  rib  and  the  symphysis  pubis 
in  an  x-r&y  plate  may  simulate  stones  in  either  kidney  or  ureter,  while 
those  lesions  which  are  necessarily  confined  to  the  general  level  of  the 
kidney  itself  resemble  lithiasis  therein  in  their  shadows  rather  than  in 
the  ureter. 


The  differential  diagnosis  is  focussed  on  the  subjective  sjTnptom, 
pain,  in  the  renal  colic,  which  must  be  distinguished  from  that  of 
cholelithiasis,  appendicitis,  ovarian  disease  and  locomotor  ataxia,  and 
is  interpreted  by  the  results  of  cystoscopy,  urinaljsis  and  radiography. 

The  differential  diagnosis  in  other  renal  lesions  recognizes  acute 
pyelitis,  renal  tuberculosis,  renal  neoplasm,  renal  varix,  renal  suppura- 
tion, lithiasis  of  the  ureters  and  bladder,  and  ^'esical  new  growth  as 
sources  of  error. 

Acute  pyelitis  differs  from  nephrolithiasis  in  sudden,  less  severe  pain, 
more  fixed  in  the  region  of  one  kidney  with  little  tendency  toward 
poiats  of  reference.  The  rapid  accumulation  of  urine  in  the  pelvis 
causes  greater  enlargement  and  tenderness  of  the  kidney  and  then  more 
acute  signs  of  septic  absorption,  rigors,  fever,  leukocytosis  with  90 
per  cent,  polymorphonuclears.    Pyuria  is  always  present  with  pollaki- 
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uria.  Radiography  is  negative  on  repeated  tests.  Urinaly^s  shows 
no  sediment  of  crystals  or  fragments  of  calculi.  Ureteral  catheterism 
is  unobstructed,  withdraws  pus-laden  urine,  and  lavage  of  the  pdN*i* 
and  other  treatment  completely  and  quickly  relieves  the  symptoms. 

Renal  tuberculosis  differs  from  nephrolithicuis  in  the  early  appeth 
ance  of  polyuria,  pollakiuria  and  dysuria.     Bacillus  tuberculosis  is 
found  by  bacteriology  and  animal  experimentation.   Cystoscopy  shows 
the  early  changes  in  ureter  and  bladder.    Subjective  symptoms  at 
first  very  indefinite  and  objective  symptoms  increase  in  severitv  with- 
out intelruption. 

Pyuria  is  an  early  progressive  sign.  Calculus  forming  in  a  tuber- 
culous kidney  adds  its  findings  to  the  antecedent  tuberculosb. 

Renal  neoplasm  differs  from  nephrolithiasis  in  the  bleeding,  the  tumor. 
the  pain  and  the  pus.  Hematuria  in  tumor  is  sudden  without  known 
exciting  cause,  copious  and  recurrent  as  the  one  prominent  s^inptom. 
and  usually  absent  even  microscopically  between  its  onsets.  No  bleed- 
ing like  this  occurs  in  nephrolithiasis  excepting  in  the  unusual  condition 
of  a  "silent*'  stone  with  sudden  wounding  of  its  bed.  Usually  with 
stone  blood  is  constantly  present  in  microscopic  quantities.  Knlan^v 
ment  of  the  kidney  in  tumor  is  much  more  manifest  and  w*hen  dis- 
tinctly palpable  begins  to  cause  subjective  discomfort  and  pain  which 
are  devoid  of  colic,  except  the  rare  circumstance  of  the  passage  of  dots. 
Pus  in  the  urine  which  is  prominent  in  lithiasis  is  absent  in  neoplasm 
of  the  kidney  unless  necrosis  of  tissue  is  present,  as  in  later  stages. 

Renal  varix  differs  fron  nephrolithiasis  much  as  does  neoplasm. 
Bleeding  is  the  one  competent  symptom  of  varix  without  other  signs 
of  kidney  involvement,  such  as  tumor,  pain,  pus,  urinary  sediment 
and  ar-ray  findings.  Changes  in  the  circulatory  pressure  as  on  arising 
in  the  morning  and  on  exercise  are  very  apt  to  excite  the  bleeding. 

Renal  suppurati(yn  differs  from  nephrolithiasis  in  the  details  pre- 
viously descrilxxl  under  the  headings  of  pyelonephritis  and  pyo- 
nephrosis. Stones  formed  in  the  kidney  secondary  to  these  conditions 
are  often  contusing  but  are  usually  cleared  up  by  the  j-ray  plates. 

Lithiasis  of  the  ureters  and  bladder  differs  from  nephrolithiasis  in  the 
manner  detailed  under  these  headings.  ITie  x-ray  findings  in  the  former 
are  the  most  important  distinction.  Stone  in  the  bladder  should  be 
recognized  ordinarily  without  the  a:-ray. 

Vesical  new  growth  may  simulate  nephrolithiasis  by  the  imme<iiate 
location  of  the  tumor  at  the  meatus  of  the  ureter  on  the  affected  si<le. 
It  is  only  such  cases  as  give  kidney  symptoms  through  obstruction  of 
the  ureter  but  without  any  of  the  characteristic  severity.  |)eri(xlicity 
of  the  pain  and  urinary  conditions  of  stone  in  the  kidney  ami  pelvis. 

Treatment. — Nephrolithiasis  requires  nonoperative  and  operative 
measures. 

The  nonoperative  or  medicinal  methods  are  purely  preventive.  A 
patient  in  whose  urine  crystals  are  abnormal  and  persistent  in  quantity 
may  be  prevented  from  forming  a  true  calculus  by  suitable  diet. 
management  and  medication  and  similarly  in  a  less  successful  degree 
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patients  who  have  passed  gravel  or  small  solitary  stones  but  whose 
radiographic  picture  of  the  kidneys  shows  no  other  stone. 

The  operative  measures  alone  avail  if  the  kidney  is  the  seat  of  a 
primary  or  secondary  stone.  Even  primary,  uninfected  cases  should 
undergo  operation  because  the  presence  of  the  stone  sooner  or  later 
induces  infection,  after  which  the  kidney  may  no  longer  be  serviceable. 

Choice  of  operation  lies  between  the  conservative  measures  pyelo- 
lithotomy,  nephrolithotomy,  pyelorrhaphy  and  the  radical  operation 
nephrectomy. 

The  conservative  steps  are  undertaken  when  the  proportion  of  the 
stone  to  the  pelvis  and  its  relation  to  the  kidney  and  the  pelvis  make 
delivery  through  the  wall  of  this  cavity  or  the  organ  possible. 

Pyelolithotomy  is  suitable  for  primary,  uninfected  cases  in  which 
the  kidney  is  easily  deliverable  upon  the  flank  and  manageable  for  the 
division  of  the  pelvis,  delivery  of  the  stone  and  repair  of  the  field. 
A  reasonably  long  pedicle,  absence  of  adhesions  and  an  otherwise 
free  field  are  essential. 

Nephrolithotomy,  namely,  division  of  the  kidney  substance  along 
the  free  border  over  the  most  prominent  part  of  the  stone  or  through- 
out its  entire  length  according  to  indications,  should  be  undertaken 
when  the  condition  of  the  field  forbids  pyelolithotomy. 

Pyelolorrhaphy,  plastic  pelvic  repair,  may  be  added  to  either  of  the 
preceding  operations  in  the  endeavor  to  correct  any  pouching  or  other 
deformity  of  the  pelvis  which  may  invite  recurrence. 

Obese  subjects,  firmly  adherent  kidneys,  perinephritic  exudate, 
short  pedicles  deeply  implanted  within  the  kidney  substance  are  more 
or  less  serious  obstacles,  surmountable  by  long  experience. 

Nephrectomy  is  the  radical  operation  and  is  applicable  to  the  secon- 
dary infected  cases,  especially  those  showing  destruction  of  kidney 
sul^tance  and  loss  of  kidney  function.  Conservatism  in  such  cases  is 
a  menace. 

Nephrorrhaphy,  namely,  suture  of  the  kidney  back  into  such  a  posi- 
tion as  will  secure  perfect  drainage  of  a  deformed  pelvis,  has  been  tried 
as  another  conservative  operation  with  some  success  after  a  recurrence 
of  the  stones. 

RARE  FORMS  OF  DISEASE  OF  THE  KIDNEY. 

Classification. — ^Rare  forms  of  disease  of  the  kidney  are  very  difficult 
to  classify  because  the  exact  .pathogenesis  of  the  more  important 
examples  is  not  understood  thoroughly.  The  chief  diseases  of  interest 
under  this  title  are  asyndromic  hemorrhagic,  syndromic  hemorrhage, 
cystonephrosis,  and  renal  syphilis. 

HEMORRHAGE  FROM  THE  KIDNEY. 

SynonyxDS. — ^Hemorrhagic  disease  of  the  kidney,  essential  hemorrhage 
from  the  kidney,  symptomless  or  painless  hemorrhage  from  the  kidney. 


\ 
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also  called  asjudromic  hemorrhage  of  the  kidney  and  syndromic 
hemorrhage  from  the  kidney. 

Definition  and  Varieties. — ^Hemorrhage  from  the  kidney  must  include 
the  asyndromic  or  symptomless  and  syndromic  or  symptomatic 
varieties  of  hemorrhage.  In  both  the  hemorrhage  is  so  cardinal  and 
important  as  to  be  a  pathological  factor.  The  idiopathic  or  symptom- 
less hemorrhage  is  not  a  part  of  a  syndrome  but  stands  alone  as  a  symp- 
tom without  antecedents  of  definite  character,  especially  of  subjective 
type.  The  syndromic  hemorrhage,  on  the  other  hand,  is  only  one  of 
many  important  symptoms  and  may  therefore  be  dismissed  from 
further  consideration  as  an  unclassified  renal  condition,  except  for 
comparisons. 

Etiology. — Hemorrhage  from  the  kidney  may  arise  in  any  of  the  fol- 
lowing conditions:  Irritation  due  to  drug  and  sometimes  ptomain 
poisoning  from  food.  Inflammation  as  acute  congestion,  acute  and 
chronic  nephritis,  tuberculosis  and  rarely,  suppuration.  Infectious 
absorption  as  in  the  exanthemata  of  childhood,  chiefly  in  the  type  of 
congestion,  degeneration  and  inflammation.  Traumatism  by  direct, 
partial  or  complete  rupture  of  bloodvessels  and  kidney  substance. 
Lithiasis,  by  attrition,  erosion  and  ulceration  of  bloodvessels.  Neo- 
plasm by  congestion,  varicosities  and  ulceration.  Varix  by  back 
pressure  and  weakened  walls.  Entozoic  infection,  especially .filariasis 
and  distoma  hematobium  (Bilharz),  by  influence  on  vessels  and  ulcera- 
tion. 

Diagnosis. — Hemorrhage  from  the  kidney  is  recognized  by  the  un- 
usual quantity  of  blood  in  the  urine,  chiefly  macroscopic,  occasionally 
microscopic,  in  both  mixed  and  separated  specimens  obtained  through 
cystoscopy  and  ureteral  catheterization.  The  diagnosis  must  show 
the  origin  of  blood  to  be  renal.  Other  sources  of  bleeding  are  ureteral 
and  vesical. 

Hemorrhage  from  the  Urethra  Differs  from  Renal  Hemorrhage.— \i 
is  usually  from  the  prostate  and  may  readily  be  recognized  by  the 
Wolbarst  five-glass  test  in  which  the  fourth  or  bladder  glass  will  be 
almost  entirely  free  of  blood  if  the  bleeding  is  from  the  prostate,  while 
the  third  or  posterior  urethral  glass  will  contain  much  blood.  Prostatic 
bleeding  is  also  terminal  and  usually  accompanied  with  other  prostatic 
symptoms,  both  subjective  and  objective.  Cystoscopy  shows  no  vesical, 
ureteral  or  renal  signs.  Urethroscopy,  if  possible,  reveals  a  severely 
congested  prostatic  neck  and  posterior  urethra.  The  separated  urines 
are  normal,  practically  identical  and  blood-free  on  microscopic  inves- 
tigation. 

Vesical  hemorrhage  differs  from,  renal  hemorrhage  by  the  presence  in 
the  bladder  of  ulcer,  varix,  acute  inflammation,  calculus,  neoplasm  or 
other  direct  bleeding  points.  Active  vesical  bleeding  is  very  hard  to 
control  by  irrigation  of  the  bladder  for  cystoscopy,  blood  appearing 
so  quickly  as  to  darken  the  medium.  Preparation  of  the  bladder  in 
such  cases  indicates  administration  of  ergot  or  adrenalin  internally, 
mild  styptics  locally,  gentle  hot  lavage  without  frequent  repetition, 
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sedatives,  rest  in  bed,  and  few  fluids.  If  the  bladder  ceases  to  bleed 
temporarily  ureteral  catheterism  reveals  normal  urines  devoid  of  renal 
elements.  After  washing  and  distentions  of  the  bladder  rapid  and 
complete  emptying  will  frequently  excite  the  bleeding  anew.  The 
Wolbarst  five-glass  tests  will  show  the  fourth  or  bladder  glass  rich 
in  blood. 

ASTNDROMIC  OR  PAINLESS  HEMATURIA   FROM  THE  KIDNEY. 

Definition. — Painless  hematuria  from  the  kidney  recognizes  the  fact 
that  the  bleeding  occurs  apart,  by  and  apparently  of  itself,  being 
sometimes  called  essential  hemorrhage  from  the  kidney.  It  is  there- 
fore not  associated  with  a  syndrome  of  definite  character,  especially 
of  subjective  type.  A  diagnosis  is  made  possible  only  by  the  most 
careful  search  for  objective  signs  to  explain  the  underlying  condition 
which  frequently  may  not  be  recognized  until  operation. 

Painless  hemorrhage  from  the  kidney  is  the  accepted  terminology 
and  will  be  adopted  in  this  work  on  the  ground  that  pain  and  discom- 
fort in  urological  conditions  are  usually  the  first  noted  and-  complained 
of  by  the  patient. 

Etiology. — Painless  hemorrhage  from  the  kidney  arises  chiefly. from 
irritant  poisons,  acute  and  chronic  nephritis,  varix  (Pilcher^)  or  angioma 
(Fenwick^),  benign  papilloma,  and  as  rare  exceptions,  malign  new 
growths  and  tuberculosis. 

Hemorrhage  in  the  course  of  cancerous  and  tuberculous  degeneration 
of  the  kidney  has  been  fully  discussed  and  needs  no  separate  subdivision 
under  the  topic  of  painless  hemorrhage  from  the  kidney. 

Diagnosis. — Painless  hemorrhage  from  the  kidney  involves  its 
recognition  between  and  during  attacks  of  bleeding. 

During  the  hemorrhage  cystoscopy  reveals  prompt  and  easy  cleans- 
ing of  the  bladder  from  blood  in  the  preparation  unless  the  flow  is 
extreme.  The  mouth  of  the  ureter  is  usually  little  affected  between 
attacks  but  during  the  flow  jets  of  blood  from  it  appear  mixed  with  the 
urine.    The  bladder  as  a  whole  is  alwavs  normal. 

Tuberculous  or  cancerous  ulcer  very  near  the  ureteral  mouth  may, 
by  its  own  bleeding,  mask  essential,  symptomless  renal  blood  but  the 
fact  of  the  ulcer  is  suggestive  and  ureteral  catheterism  will  aid  in  the 
diagnosis.  A  healthy  bladder  with  blood  spurting  from  one  ureter 
like  a  volcano  with  each  ureteral  contraction  or  oozing  idly  between 
the  contraction  is  strongly  suggestive  of  renal  hemorrhage.  Ureteral 
catheterization  with  separation  of  the  urine  shows  few  or  no  renal 
elements,  casts,  epithelia,  crystals  or  detritus,  as  in  nephrolithiasis,  and 
no  Bacillus  tuberculosis. 

Between  the  attacks  of  painless  hemorrhage  one  kidney  as  its  source 
is  difficult  to  recognize,  except  by  all  possible  means  of  diagnosis. 
There  may  be  no  very  definite  means  of  conclusion.    Signs  of  disturb- 

*  Practical  Cystoscopy,  1911,  p.  357. 
»  Clinical  Cystoscopy,  1904,  p.  492. 
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ance  may  show  about  the  affected  ureter  in  the  bladder  immediately 
after  the  blood  has  stopped. 

Toxic  Painless  Hemorrhage  from  the  Kidney. — ^Varieties.— Toxic 
hemorrhage  from  the  kidney  includes  that  due  to  the  ingestion  of  dnigs, 
mineral  and  vegetable  poisons,  and  that  due  to  ptomain  poisoning 
from  foods,  as  the  chief  classes. 

Diagnosis. — ^Toxic  hemorrhage  from  the  kidney  is  relatively  easy 
from  the  history  of  ingestion  of  drug  or  food  and  the  presence  of  severe 
nephritis  associated  with  the  bleeding.  Some  of  these  cases  belong  to 
the  syndromic  form  as  the  nephritis  may  give  its  symptoms  before  the 
bleeding  appears. 

Treatment. — Toxic  painless  hemorrhage  from  the  kidney  requires 
administration  so  far  as  possible,  of  chemical  and  physiological  anti- 
dotes and  elimination  of  the  offending  poison  and  then  the  usual 
management  and  treatment  of  the  damaged  kidneys  and  depressed 
constitution. 

Painless  Hemorrhage  from  the  Kidney  in  Acute  Nephritis.'- 
Varieties. — Painless  hemorrhage  in  acute  nephritis  is  seen  in  con- 
gestion, degeneration  and  inflammation  of  the  kidney.  All  may  ftiDy 
recover  with  a  normal  kidney  or  the  inflammation,  and  sometimes 
the  degeneration,  may  leave  a  damaged  kidney  with  progressing 
disease. 

Etiology. — Painless  hemorrhage  in  acute  nephritis  is  the  same  as  that 
of  the  nephritis  itself,  namely,  irritant  poisons  of  chemical  character 
or  of  the  infectious  diseases,  especially  in  childhood  and  the  intense 
congestion  of  overwork  in  generalized  bums  of  the  body. 

Subjective  and  Objective  Syndrome. — Painless  hemorrhage  in  acute 
nephritis.  Independently  of  the  blood  itself  one  finds  frequency  of 
urination,  vesical  irritation,  decreased  quantity,  high  color,  raised 
specific  gravity,  considerable  albumin,  many  casts  and  epithelia. 

After  the  blood  has  appeared  it  may  alter  the  picture  by  its  micro- 
scopic or  macroscopic  quantities  and  frequency  of  urination  widi 
vesical  irritation  may  be  sudden  and  severe. 

Cystoscopy  offers  little  of  diagnostic  value.  If  the  bleeding  b  not 
so  severe  as  to  prevent  cystoscopy  altogether,  the  examiner  will  find 
the  hemorrhage  bilateral  although  one  side  may  be  more  active  than 
the  other. 

Painless  Hematuria  in  Chronic  Diffuse  Nephritis  with  Exudiluo- 
— Subjective  and  Objective  Syndrome. — ^This  form  of  nephritis  is  also 
known  as  parenchymatous  nephritis  and  commoidy  shows  frequency 
of  urination  through  increased  quantity  of  urine,  specific  gravity  ot  lOlO 
or  lower,  pale  color,  much  albumin,  all  varieties  of  casts,  excepting 
pus  casts,  and  much  renal  epithelia.  Blood  cells  are  added  in  attad 
from  microscopic  to  copious  quantities,  especially  if  any  cause  of  oi»" 
gestion  supervenes. 

Cystoscopy  between  the  attacks  is  negative  except  for  the  nephritis. 

During  the  attack  the  hemorrhage  is  shown  to  be  bilateral  as  a  nde 
although  one  side  may  be  the  more  active. 
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Hematuria  in  Chronic  Diffuse  Nephritis  without  Exuda- 
tion.— Subjective  and  Objective  Syndrome. — ^Renal  arteriosclerosis  is  the 
other  term  applied  to  this  form  of  nephritis.  It  is  marked  by  increased 
quantity  of  urine  with  frequency,  pale  color,  specific  gravity  of  4010 
and  less  and  no  albumin  or  casts,  or  a  faint  trace  of  albumin  and  very 
few  casts. 

Bleedmg  in  very  small  or  larger  quantities  may  be  added  in  attacks 
usually  associated  with  congestion  of  the  kidney  and  a  temporary 
reversion  of  the  nephritis  to  the  exudative  type,  showing  albumin  and 
casts. 

Cystoscopy  in  this  form  of  nephritis  is  the  same  as  that  in  the 
exudative  disease. 

Treatment. — Painless  hematuria  in  nephritis  is  the  same  for  the 
acute  and  both  chronic  forms.  The  nonoperative  measures  are  the 
recognized  management  and  need  no  description  in  a  work  of  this  kind. 

The  operative  measures  are  decapsulation  to  relieve  the  congestion 
and  pressiu-e  on  the  essential  kidney  substance.  Xephrorrhaphy  may 
be  done  if  the  kidney  is  found  to  be  misplaced. 

Painless  Hematuria  in  Renal  Varix  (Pilcher)  or  Angioma  (Fen- 
wick). — Fenwick  seems  to  have  been  the  first  to  describe  this  condi- 
tion, and  used  the  term  angioma.  Pilcher  was  the  first  to  use  the 
word  varix. 

Painless  hematuria  in  renal  varix  seems  to  be  the  best  term.  There 
are  various  other  terms  applied  only  to  the  varix,  namely,  telangiec- 
tasis, varix,  nevus,  angioma  and  varicosities. 

Pathogenesis. — ^The  pathogenesis  of  painless  hematuria  in  renal  varix 
is  not  definitely  known.  Such  factors  as  age,  sex  and  alcoholism  seem 
to  have  no  definite  relation  with  it.  The  condition  is  probably  analo- 
gous to  the  varicosities  found  in  the  saphenous,  hemorrhoidal,  spermatic, 
ovarian  and  gastric  veins,  or  similar  to  angiomata  and  nevi  of  the  sur- 
face of  the  body.  The  varix  is  unilateral,  no  bilateral  cases  appearing 
in  literature.  This  distinguishes  it  from  the  preceding  forms  of  renal 
hemorrhage  in  which  the  lesions  and  the  bleeding  are  bilateral,  such  as 
the  poisons  of  drugs,  foods,  infectious  disease,  nephritis,  hemophilia, 
malaria  and  the  like. 

Subjective  Syndrome. — Painless  hematuria  in  renal  varix  has  sys- 
temic and  local  s^Tnptoms. 

Systemic  symptoms  are  usually  absent,  the  general  health  is  unaf- 
fected unless  impaired  by  prolonged,  severe  bleeding. 

Renal  symptoms  show  more  subjective  sensations  in  the  opposite 
kidney,  as  a  rule,  which  must  take  up  more  duty  during  the  bleed- 
ing. The  blood  appears  suddenly  without  ascribable  cause,  such  as 
strain,  trauma,  nephritis,  infectious  disease,  drugs  and  colic.  Exertion 
usually  augments  while  rest  decreases  the  hemorrhage.  Pain  during 
the  hemorrhage  is  due  to  distention.  Ureteral  colic  is  absent  unless 
dots  are  being  passed,  which  is  not  the  rule  as  the  clots  in  this  condi- 
tion are  more  apt  to  form  in  the  latter.  Vesical  distention,  irritation 
ind  pain  are  due  to  rapid  filling  of  the  viscus  with  blood  and  the  clotting. 
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Objective  Syndioms.— Painless  hematuria   in   renal   varix 
physical  examination,  cystoscopy  with  its  adjuvants  and 
analyses  for  its  objective  findings. 

Physical  examination  offers  but  little  unless  the  suhjectix-e 
toms  are  severe  when  the  signs  of  the  jiormal  congested  kidney, 
distended  bleeding  kidney  and  the  tense  bladder  may  be  made  ou  * 

Cystoscopy  with  its  adjuvant*  of  hematuria  in  renal  vnrix  n\a^ 
normal  bladder  with  blood  procee<linR  from  one  ureter  on  inspect— 
Catheterization  of  the  two  uretera  gives  on  the  normal  side  undun^ 
urine  except  occasionally  for  the  signs  of  eongestion  in  scvwb  cm^ 
On  the  bleeding  side  much  albumin,  due  to  the  bli>od  alone,  innativ 
able  red  cells  and  frequently  hemoglobin.  Pus,  epithelia,  casts,  cr^* 
tals,  fragments  of  st<me.  ^ax'el,  bacteria  or  Hacillus  tuberculu^  Bit 
all  absent.     Iladiograph>-  is  in^■ariably  negative. 

Coarse. — Painless  hematuria  iu  renal  varix  shows  a  reciirmit  utd  k 
remittent  type. 

Recurrent  cases  show  a  large  quantity  of  bloo<I  for  a  few  daj's  whidl 
disappears  e\en  under  the  niioroscope.    After  a  [xriod  of  perfect  h 
the  bleeding  recurs  in  the  same,  less  or  greater  degrees.    The  r 
from  sjTiiptoms  may  Im-  weeks,  months  or  jeara. 

Ilemittent  types  alwajs  show  some  blood  under  the  mic 
which  from  time  to  time  increases  to  large  qiuintities  with  a  prriodiat9^ 
similar  to  that  in  the  recurrent  casea. 

Diacnosis. — The  diagnosis  of  painless  hematuria  in  renal  varix 
considers  first,  the  kidney  as  the  source  of  blood,  excluding  the  urptfara, 
prostate  and  bladder,  and  second,  cause  of  the  ble*-ding  as  far  as  poasiUs 
which,  liowever,  usually  extends  into  differential  diagnosis. 

The  subjective  history  is  suggestive  in  giving  no  cjuise.  tio  symlrome^ 
especially  pain,  and  in  stating  a  sudden  onset  and  often  many  attaekA, 

The  source  of  the  hemorrhage  is  locateii  with  tiie  fivi^gla.-«»  test  of 
Wolbarst  In  excluding  the  urethra  and  the  prostate  and  with  (be 
urethroscope.  Cystoscopy  distinguishes  betwwn  the  blailder  aod  the' 
kidney  as  the  bleeding-point.  If  there  is  much  blood,  prrscrilip  pr^ 
liminary  re,st  in  bed,  morphin.  ergot  and  local  st>^)tic9  with  imgatiaa^ 
which  in  bladder  bleeding  rapidly  stops  the  flow.  i_'rcteral  catbcterism. 
further  distinguishes  the  kidney  from  the  bladder  and  from  it-^  fcQoW 
us  the  source  of  hemorrhage. 

DUterential  Diaj[°<»i*' — Painless  hematuria  in  renal  varix  is  finally 
detenniiici!  often  only  by  exploratory  operation.  It  should  distinp^iali 
the  bk'c'liTig  of  hemophilia  and  malaria  among  systemic  UKHlithMis 
and  nephritis,  tu)>ercu]osis,  calculus  ami  neoplasm,  e3]K^cislly  h\'pcP> 
neplmima  and  papilloma  among  local  diseases. 

PninlfM  rrttai  lirtnadiria  in  hrm<ii>hiliii  ilifffrnfntm  carijc  m  a  dvBmttl 
historj'  of  severe  bleeding  from  any  and  perhaps  all  the  mucous  man* 
branes  and  after  operation  or  accident.  Cystoscopy  shows  a  bilateral 
lesion. 

PainU»»  renal  hnnalitria  in  niahrin  ilifffrs  from  mrix  in  the  tustocy 
and  in  the  Knding  of  plasmo<Iinm  malariie  in  the  bltxtd.  m  Its  fa' 
and  commonly  in  tlie  VivWUtulI  charu<:t«r  of  the  bleeding. 
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Painless  renal  hematuria  in  nephritis  differs  from  varix  in  showing 
inmistakable  findings  of  nephritis  in  the  urine,  particularly  during  the 
[)eriod  of  quiescence,  as  during  the  bleeding  casts  are  very  hard  to  find, 
[n  nephritis  with  constant  remittent  hemorrhage  and  in  varix  of  the 
same  type,  distinction  is  impossible  except  in  operation  in  some  cases. 

Painless  renal  hematuria  in  tuberculosis  differs  from  varix  in  revealing 
Bacillus  tuberculosis.  Its  bleeding  is  more  apt  to  be  microscopic  and 
is  rarely  in  floods,  as  in  varix.  Pus  and  renal  cells,  pol^'uria  and  poUaki- 
uria  are  in  some  degree  constant.  Cystoscopy  reveals  ureteritis  and 
cvstitis  while  catheterism  is  characteristic  in  its  differences  between  the 
sides. 

Painless  renal  hematuria  in  calculus  differs  from  varix  in  its  urinary 
findings  of  sediment,  gravel  and  stone.  Colic  is  often  present  and  the 
x-ray  settles  the  matter  in  90  per  cent,  cases.  Cystoscopy  indicates 
the  affected  kidney  and  the  passage  of  wax-tip  filiform  guides  or 
ureteral  catheters  is  of  service. 

Painless  renal  hematuria  in  neoplasm  differs  from  varix  in  occurring 
very  suddenly  and  usually  more  copiously,  and  in  always  recurring  at 
first  in  small  amounts,  later  in  large  amounts,  and  at  first  at  longer, 
then  at  shorter  intervals,  than  is  common  with  varix.  Renal  elements 
are  sometimes  present  and  cachexia  rather  than  anemia  is  a  feature. 
As  in  varix  there  is  at  first  no  nephritis  which  renders  the  distinction 
more  difficult.  Pain  at  first  absent  always  appears  later.  In  many 
cases  exploratory  operation  is  the  final  diagnostic  point. 

Treatment. — Xonoperative  measures  include  avoidance  of  possible 
exciting  causes  and  the  use  of  hemostatic  rest  and  lavage  of  the  kidney 
pelvis.  These  are  all  of  only  temporary  and  indeed  doubtful  value. 
The  operative  measure  of  choice  is  nephrotomy.  Temporary  ligature 
of  the  pedicle  makes  it  relatively  bloodless  so  that  the  kidney  may  be 
laid  open  from  end  to  end  and  its  pelvis  thoroughly  inspected.  This 
thorough  division  of  the  venous  lesion  into  halves  seems  to  reduce  the 
varicosities  permanently.  Nephrectomy  is  rarely  necessary.  Removal 
of  a  papilla,  the  seat  of  the  varix,  has  been  repeatedly  and  successfully 
done. 

Painless  Hematuria  from  the  Kidney  in  Benign  Papilloma. — 
Occurrence. — Painless  hematuria  from  the  kidney  in  benign  papilloma  is 
a  very  rare  but  important  cause  of  asyndromic  renal  hemorrhage.  It 
is  almost  invariably  unilateral  only. 

Pathdogy. — ^Painless  hematiu-ia  from  the  kidney  in  benign  papilloma 
shows  that  these  villous  neoplasms  have  decidedly  malignant  tendency, 
almost  always  recur  and  later  show  cancerous  change  and  degeneration. 
The  growths  are  solitary  and  pediculated  with  various  size  or  sessile 
and  extensive.  They  may  be  attached  to  any  point  of  the  pelvis  or 
at  the  ureteral  outlet  of  the  pelvis.  At  this  point  they  may  cause 
hydronephrosis  especially  of  the  hemorrhagic  t>T)e.  The  papillomata 
are  usually  primary  but  occasionally  secondary,  especially  to  nephro- 
lithiasis. Vesical  metastases  have  been  reported  but  are  rare  and  may 
mean  the  same  tendency  in  the  bladder. 
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Subjectiye  and  Objective  Syndrome. — ^Painless  hematuria  from  tlr\ 
kidney  in  benign  papilloma  does  not  in  the  strict  sense  exist  until  thr 
sudden,  unexplained  bleeding  leads  to  an  examination.  The  cause  oC 
the  blood  is  unknown  to  the  patient  except  for  some  minor  exdting 
factor.  Its  quantity  varies,  being  usually  copious  and  like  the  onset 
its  disappearance  is  sudden.  Between  the  hemorrhages  there  are  no 
subjective  symptoms. 

Physical  examination  is  negative  imless  the  hemorrhage  b  in  progress 
when  the  affected  kidney  may  be  large,  soft  and  slightly  elastic  throu^ 
the  retained  blood,  and  the  opposite  kidney  possibly  sensitive  from 
ordinary  congestion  and  overwork.  Urinalysis  is  negative  excepting 
for  the  blood,  as  in  the  primary  cases  there  is  neither  nephritis  nor 
pyelitis.  In  cases  secondary  to  stone  the  findings  of  this  conditioQ 
may  occur.  Ureteral  catheterism  is  also  negative  excepting  for  the 
blood  from  one  side  in  the  primary  cases.  The  secondary  cases  with 
signs  of  nephrolithiasis  or  neoi^asm  are  extremely  rare.  FunctioDal 
tests  of  the  kidneys  are  also  negative  excepting  for  occasional  decrease 
directly  after  cessation  of  bleeding.    Radiography  is  negative. 

Diagnosis. — Painless  hematuria  from  the  kidney  in  benign  papillouui 
is  absolutely  known  only  at  operation  unless  a  fragment  of  papillary 
outgrowth  is  cast  off  and  secured,  which  would  be  a  very  rare  occur- 
rence. 

Treatment. — Painless  hematuria  from  the  kidney  in  benign  papilloma 
may  be  approached  conservatively  and  operatively.  Nonoperative 
measures  aim  to  control  the  hemorrhage  during  its  activity  by  rest 
in  bed,  opiates,  ergot,  adrenalin,  and  the  like,  but  are  of  little  avail. 

Operative  measures  seek  to  remove  solitary  |)eiliculated  [mpillomata 
without  infiltration  of  tlie  base  through  a  pyelotomy  or  nephrotomy 
after  temj)orary  closure  of  the  pedicle  of  the  kidney.  Nephrectomy 
is  necessary  in  the  recurrent  cases  and  for  sessile  infiltrating  i)apillo- 
matous  growths,  which  are  almost  always  cancerous. 

Papilloniata  of  the  bladder,  which  may  be  concomitants  or  metas- 
tases of  papilloma  of  the  kidney  pelvis,  should  be  treated  as  set  forth 
in  the  section  on  \'esical  Neoplasms. 

SYNDROMIC  HEMATURIA  FROM  THE  KIDNET. 

Definition. — Syiulroniic  hematuria  from  the  kidney  is  a  term  ^iiich 
simply  implies  that  the  bleeding  is  associated  with  and  subsequent  ti> 
otlier  subjective  and  objective  symptoms  of  the  disease,  of  which  it  i^ 
itself  only  an  adde<I  symptom. 

Etiology  and  Varieties. — S\Tidn)mic  hematuria  from  the  kidney  Is 
caust^l  by  renal  tuberculosis,  nephrolithiasis  and  renovarix,  which  have 
l)een  already  discussed  under  the  headuig  of  these  diseases  in  separate 
sections  and  under  the  heading  of  Painless  Hematuria  from  the  Kidney. 
These  tliree  conditions  will  therefore  need  no  further  discussion  under 
this  heading. 

The  chief  other  tyi)es  of  syndromic  hematuria  from  the  kitiney  are 
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those  caused  by  trauma,  aneurysm  of  the  renal  vessels,  neoplasm  and 
parasitic  disease  including  particularly  filariu  sanguinis  hominis  and 
disioma  hematobium  (Bilharzi). 

Diagnosis. — ^In  the  diagnosis  of  syndromic  renal  hemorrhage,  bleeding 
which  is  only  part  of  a  symptom-complex  almost  always  has  a  character- 
istic ureteral  mouth. 

Tuberculosis  shows  signs  of  inflammation,  as  does  suppuration,  both 
of  definite  features.  Neoplasm  and  varix  of  the  kidney  rather  fre- 
quently reveal  congestion  and  edema,  with  prominent  bloodvessels 
through  circulatory  interference  and  a  tendency  to  patency. 

Nephrolithiasis  has  a  characteristic  urinary  discharge,  spasm  of  the 
ureter  with  strings  and  plugs  of  mucopus  and  renal  colic  present  or 
declining. 

Essential  hemorrhage  from  the  kidney  may  be  associated  with  any 
of  these  findings,  but  such  diseases  explaui  the  cause  of  the  blood. 

Cystoscopy  oflFers  very  little  of  diagnostic  value  as  the  bleeding  is 
bilateral  and  the  patient  often  so  sick  as  to  make  the  cystoscopy  a 
profoimd  disturbance  and  inadvisable. 

Syndromic  Hematuria  in  Traumatism  of  the  Kidney.— Etiology. — 
Syndromic  hematuria  in  traumatism  of  the  kidney  is  caused  by  rupture 
of  the  intrinsic  vascular  svstem  of  the  kidnev  bv  direct  violence  of 
compression,  blows  and  falls,  or  by  indirect  violence  of  muscular 
exertion,  especially  of  the  trunk. 

Diagnosis. — Syndromic  hematuria  in  traumatism  of  the  kidney 
regards  a  sudden,  extremely  copious  hemorrhage.  The  history  reveals 
the  accident  or  the  muscular  exertion  and  the  objective  signs  are  those 
of  the  traumatism,  including  the  contusion  and  swelling  of  the  extra- 
renal blood  and  distention  of  the  bladder  with  blood  which  is  drawn  off 
by  the  catheter.  Cystoscopy,  if  possible  at  all,  will  reveal  one  or  both 
kidneys  as  its  source.  The  hemorrhage  is  apt  to  be  for  some  time  too 
rapid  and  continuous  for  cystoscopy.  I'reteral  catheterism  with 
penetration  above  the  brim  of  the  bony  pelvis  is  usually  a  dangerous 
procedm^e  and  contraindicated  because  the  ureter  is  apt  to  be  damaged 
as  much  as  the  kidney,  and  later  because  accumidated  blood  clots 
mixed  with  the  urine  are  ver>'  prone  to  infection  even  without  the 
invasion  of  the  catheter.  Urinary  segregation  might  be  tried  in  some 
cases  and  found  of  value. 

The  diagnosis  of  the  fact  of  rupture  is  usually  frank  and  easy  but  a 
distinction  as  to  whether  one  or  both  kidneys  are  affected  sometimes 
renders  necessary  further  investigation  by  the  cystoscopist. 

Treatment. — S^Tidromic  hematuria  in  traumatism  of  the  kidney  has 
as  expectant  nonoperative  measures  the  same  as  all  other  forms  of 
internal  hemorrhage:  rest  in  bed  and  the  administration  of  copious 
ergot  and  other  hemostatics.  They  are  adopted  if  the  patient  is  not  in 
progressing  shock  from  loss  of  blood  and  continue  until  the  hemor- 
rhage decreases. 

The  operative  measures  in  unilateral  cases  are  governed  by  the  last 
two  indications  just  named,  namely,  a  subsidence  of  both  shock  and 
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hemorrhage.    Nephrotomy  with  packing  and  pressure  are  available  if 
the  kidney  may  be  saved. 

Ureterorrhaphy,  or  repair  of  the  ureter  when  damage<l  with  the 
kidney,  is  occasionally  possible. 

Nephrectomy  follows  continuation  of  the  hemorrhage  or  infectitm. 
After  removal  of  the  kidney  the  bowels  and  the  skin  should  be  made  to 
aid  the  opposite  kidney  in  perfonning  the  body  function. 

Bilateral  extensive  traimia  of  the  kidney  necessarily  contraindicates 
all  intervention. 

Syndromic  Hematuria  in  Aneurysm  of  the  Renal  Vessela. — Occur- 
rence.— Aneurysm  of  the  renal  vessels  is  in  the  pedicle  of  the  kidney 
in  the  main  branches  of  the  renal  arter>'.  It  is  a  ver\'  rare  c^ontiiticm. 
An  exact  diagnosis  is  made  only  on  the  pathological  table  after  operation . 

Etiology. — Hematuria  in  aneurj'sm  of  the  renal  vesvsels  ori|;inates 
from  an  exciting  factor  implanted  on  the  usual  causes  of  aneur>'sin, 
sclerosis,  traumatism,  dilatation  and  perhaps  syphilis.  Pisturbed  and 
congested  circulation  is  probably  the  source  of  blcHHl  ui  the  urine. 

SubjectiTe  and  ObjectlTe  Syndrome. — Hematuria  in  aneurysm  of  the 
renal  vessels  is  variable,  uncertain  and  indefinite  and  presents  chiefly 
discomfort,  hematuria  and  tumefaction. 

Discomfort  or  pain  is  persistent  and  marked  or  totally  alMtent. 
Hematuria  is  active,  copious,  alarming  and  recurrent  after  ))eri(Nls  of 
rest  from  bleeding.  Tumefaction  can  hardly  be  made  out  easily  unless 
the  pelvis  of  the  kidney  happens  to  be  crowded  with  blood. 

Diagnosis. — The  diagnosis  of  hematuria  m  aneurysm  of  the  renal 
vessels  rests  on  the  history  or  traumatism  or  other  caust*  of  aneurAsm. 
the  tumefaction  if  present,  and  the  hematuria.  The  urine  of  s<»len>tic 
kidney  may  be  pres(Mit  and  arteriosclerosis  with  aneurysnuil  tenilency 
elsewhere  hi  the  hcHly.  An  exact  diagnosis  is  neci*ssiirily  imi^issible 
until  the  kidnev  is  out  of  the  IkkIv. 

Cystoscopy  will  locate  the  affected  side  and  reveal  the  functicinal 
capacity  of  both  kidneys  and  foreshadow  the  results  of  oiH'rative 
treatment. 

Treatment. — The  treatment  of  hematuria  in  aneurysm  of  the  renal 
vessels  is  nephrectomy,  if  the  opposite  kidney  is  up  to  full  work. 
During  the  actual  hk^ding  the  usual  management  for  internal  hemor- 
rhage is  applicable.  In  nioi>erable  cases  medicinal  means  usually  em- 
ployed in  aneurysm  may  be  tried. 

Syndromic  Hematuria  from  the  Kidney  in  Filariasis.  —  Clinical 
Features. — Hena!  infection  with  filaria  sanguinis  hominis  with  hema- 
turia occurs  in  the  hihabitants  and  travelers  of  the  tropics.  The  chief 
s\Tnptom  is  a  hematuria  with  or  without  a  chyluria.  The  blee<ling  may 
apiK*ar  before  tlie  lymphatics  of  the  bcnly  are  obviously  involvinl  as  in 
the  other  genito-urhiary  organs. 

Diagnosis. —  1  )ecisi(>n  rests  on  finding  the  filaria  in  the  blood,  the 
uruie  or  the  lymphatics. 

(\vstoscoi)y  will  serve  to  reveal  the  invaded  iNinphatics  of  the 
bladder  and  the  ki<lney  from  which  the  blood  is  proct^^ling. 
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Treatment. — As  treatment  Pilcher^  applied  with  benefit  intravenous 
injection  of  salvarsan  to  his  patient,  who  presented  the  following  feat- 
ures: chyluria,  hematuria,  bladder  free  from  l>Tnphatic  varices,  nonnal 
phenolsulphonephthalein  reaction  and  only  left  renal  chyluria,  the  right 
kidney  secreting  normal  urine.    One  injection  seemed  to  cure. 

Syndromic  Hematuria  from  the  Kidneys  in  Bilhan's  Disease. — 
Occurrence.  —  Hematuria  from  the  kidneys  in  Bilharz's  disease  is 
limited  to  the  inhabitants  of  the  tropics,  most  commonly  of  Egjpt,  or 
to  travelers  or  temporary  residents  there  who  have  returned  to  their 
native  land.  Thus  in  England  Fenwick  states  that  after  the  Egyptian 
and  South  African  campaigns  numerous  infections  were  found  among 
the  troops. 

Etiology. — ^The  etiology  of  hematuria  from  the  kidneys  in  Bilharz's 
disease  is  the  entozoon  distoma  hematobium  (Bilharzia)  and  the  ulcer- 
ative processes  it  produces. 

Subjectiye  Syndrome. — ^Hematuria  from  the  kidneys  in  Bilharz's  dis- 
ease is  that  of  renal  and  vesical  irritability.  Pollakiuria  is  prominent, 
the  hematuria  is  intractable,  the  vesical  irritability,  pain  and  cystitis 
are  finally  severe  and  the  urinary  changes  frequently  lead  to  vesical 
and  renal  lithiasis.  In  the  later  stages  anemia,  emaciation  and  pros- 
tration appear  and,  with  mixed  infection,  sepsis. 

Objectiye  Sjrndrome. — Hematuria  from  the  kidneys  in  Bilharz's  dis- 
ease has  invariably  a  severe  cystitis  on  cystoscopy,  showing  cyst-like 
bodies  in  which  are  the  ova.  Ulceration  and  rupture  follow  the  cysts 
and  the  discharge  of  the  ova.  The  bladder  is  in  a  generally  hemorrhagic 
condition  and  bleeding  from  one  or  both  kidneys  is  obvious.  There  is 
a  pecidiar  gray  character  to  the  pus.  Stones  may  be  present  in  the 
bladder  or  ureters  or  kidnevs. 

X-ray  examination  of  the  case  is  negative  unless  stones  are  present. 

Diagnosis. — ^The  diagnosis  of  hematuria  from  the  kidneys  in  Bilharz's 
disease  rests  on  the  history  of  traveling  or  residence  in  the  tropics  and 
the  cystoscopic  picture  and  most  important  the  detection  of  the  ova 
in  the  urine  and  feces.  Intestinal  hemorrhage  in  this  disease  is  very 
common  in  association  with  the  hematuria. 

Treatment. — ^The  measures  in  hematuria  from  the  kidneys  in  Bilharz's 
disease  are  purely  expectant.   Very  little  seems  to  be  really  curative. 

CTSTS  OF  THE  KIDNET. 

Synonyms. — Cysts  of  the  kidney  are  cystic  disease  of  the  kidney, 
cystic  degeneration  of  the  kidney,  nephrocysts,  cystonephrosis. 

Varieties. — Cysts  of  the  kidney  are  primary  or  idiopathic  without 
known  cause  or  antecedent  disease  of  the  organ,  and  secondary  to  some 
form  of  infection.  The  secondary  cysts  are  for  the  purposes  of  this 
work  not  important  as  they  do  not  change  the  condition  with  which 
they  are  associated. 

^  Medical  Record,  March  11,  1911. 
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The  primary  cysts  are  subdivided  into  monocysts  or  solitary-  rats 
and  polycysts  or  multiple  cysts. 

Prixnary  Monocysts.  —  Pathogenesis.  —  Primary  monocj^ts  of  the 
kidney  are  little  imderstood  and  are  probably  idiopathic,  without  known 
cause,  or  embryonal  through  defect  and  retention.  They  are  situated 
at  any  point  or  pole  but  the  largest  seem  to  occur  at  the  lower  pole. 

Diagnosis. — Primary  monocysts  of  the  kidney  are  not  determined 
except  at  the  time  of  the  operation  imless  they  are  large  enough  to 
cause  symptoms  which  are  usually  those  of  pressure.  Cystoscopy  may 
show  a  difference  between  the  two  sides  and  uncover  a  hydronephrosis. 
Pyelometry  and  jr-ray  are  of  service.  Accidental  aspiration  of  a  cyst 
with  the  ureteral  catheter  is  possible  but  must  be  a  very  rare  occuirence. 
Deficiency  of  kidney  function  occurs  on  the  affected  side. 

Primary  Polycysts. — ^Pathogenesis. — Primary  polycysts  of  the  kidney 
are  not  fully  imderstood.  Unlike  the  monocysts  they  are  ver\'  rarely 
imilateral  but  commonly  bilateral  in  situation.  They  are  of  the 
embryonal  retention  type,  as  a  rule,  but  may  be  acquired  frequently 
in  association  with  cardiovascular  disease  and  anemia.  The  kidney  as 
a  whole  is  involved  and  more  or  less  in  a  condition  of  chronic  nephritis. 

Infection  is  often  secondarily  added,  giving  all  the  pathological 
findings  of  pyelonephritis  and  pyonephrosis. 

Sjrmptoms. — ^The  subjective  syndrome  of  primar\'  polycysts  of  the 
kidney  is  summed  up  in  discomfort,  pain,  tumor,  frequently  displace- 
ment of  the  kidney,  various  reflex  gastro-intestinal  disturbances  and 
the  results  on  the  kidney  in  urinary  changes,  hematuria,  insufficiency, 
nephritis  and  chronic  uremia. 

In  the  objective  syndrome  of  primary  polycysts  of  the  kidney,  pal- 
pation reveals  enlargement,  sometimes  one  side  more  than  the  other 
but  almost  always  perceptible  on  each  side.  The  masses  are  of  irregular 
surface,  soft  consistency,  the  regular  normal  outlines  of  the  kidneys 
usually  without  tenderness  but  with  mobility  and  displacement. 

Cystoscopy  is  negative  as  to  the  bladder  but  ureteral  catheterization 
reveals  a  chronic  bilateral,  rarely  unilateral,  nephritis. 

As  the  disease  progresses  infection  almost  always  supervenes,  giving 
the  pictures  of  pyelitis,  pyelonephritis  and  pyeonephrosis. 

Diagnosis. — Primary  polycyst  of  the  kidney  is  frequently  found  at  the 
time  of  operation  only  particularly  in  the  iminfected  cases  which  have 
the  suggestive  characteristics  of  chronic  nephritis,  anemia,  sclerosis  of 
the  arteries,  cardiac  disease  and  soft  tumors  in  both  kidney  regions, 
of  which  one  may  be  slightly  larger  than  the  other. 

The  infected  cases  add,  of  course,  pus  from  one  or  both  ureters  on 
cystoscopy  and  ureteral  catheterization  alike. 

Treatment. — Primary  monocysts  and  polycysts  of  the  kidney  must 
have  largely  the  expectant  treatment  and  management  of  chronic 
nephritis  if  the  function  of  the  kidneys  is  below  the  limit  of  safetj' 
for  operation. 

Nephrectomy  is  the  operation  indicated  in  imilateral  disease  with 
the  other  kidney  doing  full  duty  but  it  is  contraindicated  in  bilateral 
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disease.  For  this  reason  it  is  safe  always  to  expose  the  opposite  kidney 
it  at  the  operation  one  is  found  to  be  polycystic. 

Echmococcus  Renal  CTSts.  —  Pattaogenesia.  —  Echinococcus  renal 
cysts  have  a  rare  association  with  echinococcus  infection  elsewhere  in 
the  body.  The  cysts  are  solitary  or  multiple  mother  cysts  containing 
the  usual  multiple  daughter  cysts. 

Srndromes  and  Dia^OEiE. — Echinococcus  renal  cysts  are  not 
3i>ecia!ly  definite,  resembling  mainly  primary  monocysts  in  their 
symptoms,  signs  and  results.  Reflex  symptoms  and  slow  tumefaction 
are  present.  The  booklets  in  the  urine  would  fix  the  diagnosis  but  the 
mother  and  daughter  cysts  may  not  open  into  the  urinary  stream. 

Treatment. — The  treatment  of  echinococcus  renal  cysts  is  nephrec- 
tomy unless  the  disease  is  bilateral.  Removal  of  the  cyst  without 
rupture  by  nephrotomy  might  be  tried  in  selected  cases. 

SYPHHJS  or  THE  KIDNEY. 

Pathogenesis. — Syphilis  of  the  kidney  is  in  the  form  of  nephritis, 
usually  bilateral,  occasionally  unilateral,  during  the  first,  second  or 
third  stage  of  the  disease,  or  in  the  form  of  gumma  in  late,  neglected 
cases. 

Diagnosis. — ^The  diagnosis  of  syphilis  of  the  kidney  rests  on  the 
history  of  sj'philitic  infection  and  usually  of  somewhat  indifferent  treat- 
ment, on  the  positive  complement  fixation  tests  of  Wassermann  and 
iN'oguchi  in  the  blood,  and  on  the  characteristic  condition  of  the  spinal 
fiuid. 

Cystoscopy  and  ureteral  catheterization  will  distinguish  one  kidney 
as  more  affected  than  the  other. 

A  most  important  diagnostic  aid  is  rapid  improvement  under 
treatment. 

Treatment. — Syphilis  of  the  kidney  requires  the  treatment  of  any 
other  important  \isceral  involvement,  namely,  the  best  possible  manage- 
ment and  the  liberal  administration  of  mercury,  lodid  of  potash  and 
salvarsan. 

BOBSESHOE    KIDNET,    FUSED    KIDNET,    UNILATERAL    KIDNET 
AND  MULTIPLE  URETER. 

These  anomalies  are  rather  common,  especially  if  systematically 
Iooke<l  for.  Three  ureters  are  by  no  means  unusual  with  two  on  one 
side  and  one  on  the  other  side.  The  supemumerarj-  ureter  is  usually 
lower  in  the  liladder  and  higher  in  the  kidney,  as  is  the  fact  in  tlie  case 
of  the  author  shown  in  I'ig.  249.  I'our  ureters  are  very  rare  but  have 
been  reported,  One  of  the  beat  examples  of  unilateral  kidney  which 
the  author  knows  is  detailed  in  the  case  of  Dr.  Smith  and  pictured  in 
Fig.  343. 

History  of  Dr.  F.  W,  Smith's  case  (Figs.  341  and  342).  Male,  twenty- 
'  four  years  of  age,  complained  of  more  or  less  constant  aching  in  the 
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right  aide,  aggravated  by  movement  and  relieved  by  rest;  (xrasionally 
referred  to  the  bladder  neck,  scrotum  and  the  right  thigh.  Various 
other  sjTnptoms  for  want  of  etiology  would  be  classified  as  neurasthenia 
or  psychasthenia.  These  are  cliiefly  epigastric  pain  and  burning, 
unconnected  with  taking  food:  eructations  and  a  feeliiig  of  distention 


Floe.  341,  342  and  343.— Displnced  fused  rieht  kidney.  Fi^.  341  ie  the  pyelacnm 
of  the  double  pelvU;  Fin  M2  in  the  ureteral  calheterH  pajtsing  up  to  the  Iddnty  of  whkli 
one  has  not  penetrated  all  the  way;  FU-  343  la  the  ureleral  cathetera  in  Ibe  MwWb 
showing  the  nearly  nornml  armui^inent  of  the  openingB  of  the  tire(«ra  and  Dm  taddcn 
divergence  toward  the  right  side  of  the  left  ureter.  There  is  no  left  kidney.  (Ciatll 
Dr.  F.  W.  Sniith.i) 

of  the  stomach;  constipation  and  flatulence  of  the  colon;  vertigo, 
depression,  palpittition  and  various  fleetmg  neuralgic  pains.  The 
patient  gave  a  history  of  an  injury  received  in  Russia,  when  eighteen 
years  of  age  and  a  driver.  When  turning  on  a  narrow  road,  he  raised 
the  rear  wheels  and  then  threw  the  wagon  around  and  felt  severe  pain 

3  the  author,  1917. 
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in  the  right  side  and  heard  a  cracking  sound  which  he  imitated  by 
pulling  his  finger.  He  immediately  became  Taint,  vomited  and  was 
unable  to  stand  or  walk.  He  was  placed  in  the  wagon  and  taken  home. 
Each  jolt  or  the  wagon  increased  his  pain.  He  was  confined  to  his  bed 
and  home  for  two  months.  Since  then  he  has  been  ailing,  and  able  to 
do  only  the  lightest  kind  of  work. 

Prior  to  the  accident  he  was  well  and  strong,  and  no  predisposing 
factors  could  iK'jistfrtjiined  from  past  illnesses  orcongenital  or  inherited 
taint.    Furthermore  there  had  never  been  anything  to  suggest  an  ano- 
l-malous  or  misplaced  kidney. 


Fia.  344  Fin.  345 

FiOB.  344  aod  345,— Movable  kidney.  Fift.  344  shnws  llie  [laliont  in  the  lying-down 
position  wit  li  smalt  flexible  ureteral  bouides  in  place  (HiiElx'e's  niethotl)  and  the  kidneys 
normally  situated.  FiK,  345  (imire  shows  the  anme  patient  in  the  erect  iKMition  with 
both  kidnej-B  dinplaeed.  epfpeeiolly  the  left.  The  influence  of  respirotory  movement 
on  the  bouRie  ia  shown  on  the  left  side,  where  two  shadows  of  the  bougie  ue shown. 
(Author's  case.) 


Examination  showed  a  poorl\'  nourished,  undersized  man,  with 
stooping  walk  an<l  posture,  the  right  shoulder  consi{lerably  lower  than 
the  left,  the  dorsal  spine  a  scoliotic  and  convex  to  the  left,  and  a 
slight  compensatory  cur\-e  in  the  cervical  region,  the  abdomen  was 
prominent,  and  a  reniform  mass  could  be  determined  to  the  right  and 
below  the  umbilicus.  Varicose  veins  were  in  the  right  leg,  probably  due 
to  pressure  by  the  tumor.  The  patient  had  no  urinary  sj-mptoms. 
Cystoscopy  showed  no  pathologic  lesions  in  the  bladder.  The  ureteral 
orifices  were  normally  placed,  and  the  trigone  was  symmetrical.  The 
separated  urines  were  about  equal  in  amount,  and  the  findings  showed 
that  each  kidney  was  functionating  properly  and  that  there  was  no 
abnormal  content  in  the  urine.  The  phthalein  tmtput  als<i  was  about 
equal:  10  per  cent,  on  the  right,  and  12  jwr  cent,  on  the  left  in  the  first 
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hour.    The  appearance  time  was  three  minutes  on  the  left,  and  foar 
minutes  on  the  right  side  after  the  intravenous  injection. 

Opaque  bougies  were  passed  up  each  ureter  and  the  roentgenof^rain 
showed  that  the  left  ureter  crossed  the  middle  line  in  front  of  the  fifth 
lumbar  vertebra.  Thorium  pyelograms  show  a  tandem  effect.  Thf 
kidneys  are  on  the  same  side,  one  pelvis  is  directed  outwanl  an<l  the 
other  toward  the  vertebral  column.  The  right  ureter  is  displaced  out- 
ward.   The  left  is  shorter  than  the  right. 

The  operation  showed  an  imusual  end-to-end  fusion.  The  injun 
doubtless  caused  dislocation  and  the  lower  kidney,  by  pressure  on  thf 
iliac  vessels  at  the  pelvic  brim,  probably  cause<l  the  gastn)-intestiiiil 
symptoms,  pain,  varicose  veins,  etc.  The  kidney  sho^'ed  the  usuil 
lobulations  of  a  congenital  misplaced  kidney. 

The  entire  mass  was  raised  about  two  inches  and  the  lof^Tr  part 
lifted  out  of  the  pelvis  and  anchored  to  the  dorsal  muscles. 

Very  instructive  contributions  to  the  subjects  of  horseshoe  kidney, 
fused  kidney,  unilateral  kidney  and  multiple  ureter,  have  been  mwle 
in  this  country  by  Gould,*  Descherd,*  Levison,'  Cecel,*  Braiscb.* 
Stein*  and  others. 

'  Am.  Jour.  Mod.  Sc.,  1903,  cxxv,  42K. 

« Ibid.,  1904,  cxx\'u,  104. 

>  Jour.  Am.  Med.  Assn.,  1904,  Ixii.  1354. 

*  California  State  Jour.  Med.,  1915,  xiii.  34. 

*  Pyelography,  1915. 

*  Am.  Jour.  Obst.,  1916,  Ixxiii.  462. 


CHAPTER  XVII. 

DISEASES  OF  THE  PROSTATE. 

Varieties. — Diseases  of  the  prostate  are  hyi)ertrophy  of  the  prostate, 
catarrhal  and  suppurative  chronic  prostatitis,  tuberculous  prostatitis, 
neoplasm  of  the  prostate,  and  contracture  of  the  neck  of  the  bladder 
without  hypertrophy  of  the  prostate  but  with  symptoms  of  prostatism. 
All  are  of  interest  to  the  cystoscopist  and  will  be  briefly  described  from 
that  standpoint. 

HTPERTROPHT  OF  THE  PROSTATE. 

Subjective  and  Objective  Syndromes. — Hypertrophy  of  the  prostate 
is  so  variable  in  its  manifestations  as  to  be  beyond  the  limits  of  para- 
graphs on  technical  cystoscopy.  The  influence  of  the  senile  changes 
of  the  prostate  on  the  bladder  and  later  on  the  kidneys  makes  the 
consideration  of  the  subject  in  this'part  of  the  work  more  fitting  than 
in  the  part  devoted  to  vesical  condition. 

Csrstoscopic  Examination. — In  hypertrophy  of  the  prostate  cystoscopy 
is  one  of  the  greatest  modem  diagnostic  advances.  On  account  of  the 
changes  in  form,  direction,  diameter  and  length  of  the  prostatic  urethra, 
the  short  beak  lateral  vision  cystoscopes  are  best,  such  as  the  Otis 
inspection  cystoscope,  the  Brown-Buerger  cystoscope  and  the  Acmi 
close-field  cystoscope.  Instruments  giving  lateral  vision  and  either 
inverted  or  corrected  images  may  be  used  according  to  the  familiarity  of 
the  cystoscopist.  Pilcher*  has  recently  described  a  close-vision  lateral 
field  concave  catheterizing  cystoscope  which  is  also  servaceable. 

Acmi  subcaliber  13  F.  and  18  F.  convex,  close-vision,  lateral  field, 
irrigating,  noncatheterizing  cystoscopes  are  of  inestimable  value  in 
these  cases  with  narrow  urethrre. 

The  Buerger  cystourethroscope  is,  when  its  passage  is  possible, 
available  for  studying  the  neck  of  the  bladder  and  of  the  prostatic 
urethra. 

Technic  of  Cystoscopy, — ^The  use  of  the  cystoscope  in  hypertrophy 
of  the  prostate  includes  the  preparation  of  the  patient,  the  bladder  and 
the  details  of  the  examination  itself. 

The  preparation  of  the  patient  on  account  of  the  advanced  age 
usually  found  requires  rest  in  bed  for  at  least  twenty-four  hours  before 
and  after  the  examination,  internal  urinary  antiseptics  for  several  days 
previously  and  subsequently,  full  examination  of  twenty-four  hour 
specimens  of  urine  and  when  allowable,  the  use  of  opium  suppository. 

*  Practical  Cystoscopy,  p.  66. 


944  DISEASES  OF  THE  PROSTATE 

If  the  kidneys  are  in  a  state  of  advanced  nephritis,  pyelitis,  or 
pyonephrosis,  tiiis  should  be  revealed  by  a  comp)etent  urinalysb,  but 
cystoscopy  is  contraindicated. 

The  position  of  the  patient  during  cystoscopy  for  hypertrophy  of  the 
prostate  must  be  one  of  comfort  so  that  subsequent  change  and  incon- 
venience will  be  avoided. 

Moderate  universal  flexion  is  the  position  of  choice  for  most  patients. 
The  next  choice  is  the  moderate  lithotomy  position.  Some  patients 
are  more  comfortable  with  the  lower  extremities  hanging  lax  at  the 
sides  over  the  end  of  the  table  to  which  the  pelvis  has  been  drawn. 
When  the  pelvis  is  raised  to  meet  the  eye  of  the  cystoscopist  the  patient 
must  not  experience  inconvenience.  For  this  reason  the  head  had  best 
be  high  on  pillows  or  table-top.  Change  in  the  position  for  elevation 
of  the  pelvis  must  also  be  accomplished  without  alteration  of  the  parts 
to  be  examined. 

The  preparation  of  the  urethra  and  bladder  for  cystoscopy  in  hj^jer- 
trophy  of  the  prostate  is  the  same  as  in  all  other  forms  of  irritable,  septic 
cystitis  and  should  respect  knowledge  of  urethral  caliber,  length  and 
form.  Most  patients  will  accept  a  16  F.  or  18  F.  coud6  catheter.  Other 
forms  which  may  be  tried  are  the  bicoude,  olivary  straight  and  olivar}' 
coude  and  bicoude.  Catheters  are  made  in  these  t>T)es  both  circular 
and  oval  in  cross-section.  The  cystoscopist  should  be  familiar  with 
them  all,  and  select  that  which  causes  the  patient  least  discomfort. 
Irrigation  of  the  urethra  prior  to  exploration  is  a  wide  precaution. 

The  residual  urine  is  determined  in  the  following  manner:  The 
patient  makes  deliberate  effort  to  evacuate  his  bladder  in  both  standing 
and  kneeling  positions,  **on  all  fours.*'  The  catheter  is  then  gently 
inserted  mitil  free  flow  is  secured  which  is  received  into  a  graduate. 
After  this  flow  has  stopped  the  catheter  is  advanced,  withdrawn, 
rotated  and  otherv\  ise  manipulated  in  the  bladder  imtil  no  more  urine 
is  obtained.  The  quantity  now  in  the  glass  is  the  residual  urine.  This 
reading  should  be  verified  by  filling  the  bladder  with  a  measured  quan- 
tity of  warm  2  per  cent,  boric  acid  water  up  to  the  limit  of  slight  pain, 
which  will  reveal  the  capacity  of  the  bladder.  The  patient  now  evacu- 
ates this  fluid  in  the  same  manner  as  he  did  the  urine,  whose  force 
indicates  the  muscular  power  or  tonicity  of  the  bladder  wall.  The 
catheter  will  now  withdraw  the  residual  fluid  whose  quantity  should 
be  practically  identical  with  that  of  the  residual  urine,  previously 
obtained. 

The  length  of  the  urethra  is  indicated  by  the  following  procedure: 
At  the  moment  when  free  flow  appears  through  the  catheter  its  eye  is 
fully  within  the  cavity  of  the  bladder.  The  penis  is  now  released  from 
the  hand  and  soon  comes  to  rest  on  the  catheter  at  a  point  which  may 
be  marked  conveniently  with  an  elastic  band.  When  the  catheter  b 
withdrawn  the  distance  between  its  eye  and  the  elastic  band  is  taken  to 
indicate  the  length  of  the  urethra,  which  may  be  greatly  increased  over 
the  normal  eight  inches. 

The  irrigation  of  the  bladder  is  now  begun  with  warm  2  per  cent 
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boric  acid  water  through  the  catheter  placed  where  its  evacuating  power 
is  best.  The  flushing  is  continued  until  the  fluid  is  clear  or  nearly  clear. 
It  is  impossible  to  remove  shreds  from  the  fluid  but  these  do  not  obscure 
the  view  if  there  is  no  free  pus.  The  judicious  use  of  alum  water  will 
in  some  cases  temporarily  check  the  pus  so  that  a  clear  field  is  ob- 
tained. 

The  anesthesia  of  the  urethra  and  bladder  is  secured  by  instilling 
warm  2  to  5  per  cent,  solution  of  al^T^in  in  water  into  the  bladder. 
The  catheter  is  now  withdrawn  until  flow  stops,  when  thin  alypin  jelly, 
5  i>er  cent.,  is  forced  through  the  catheter  and  distributed  along  the 
urethra  from  point  to  point  as  the  catheter  is  withdrawn.    All  the  jelly 
is  carried  out  of  the  catheter  if  the  emptied  syringe  is  filled  with  air 
and  again  emptied  through  the  catheter.    The  penis  is  now  held  up- 
right by  the  patient  or  nurse  for  from  five  to  fifteen  minutes.    At  the 
end  of  this  time  anesthesia  is  completed,    (^ocain  in  the  urethra  in 
these  cases  is  highly  undesirable  although  some  authors  teach  that 
cocain  absorption  will  not  occur  if  its  solution  is  put  into  the  urethra 
first  and  massaged  backward  along  the  canal  with  the  hand,  meaning, 
of  course,  that  catheter  instillation  of  it  may  traumatize  the  mucous 
membrane  and  excite  absorption.    Previous  administration  of  morphin 
is  said  to  be  a  physiological  antidote  of  cocain  intoxication. 

Bodine,^  who  was  in  America  one  of  the  pioneers  of  cocain  instilla- 
tions in  major  surgery,  uses  morphin  in  this  manner. 

Insertion  of  the  Cystoscope. — In  prostatic  hypertrophy  all  instrumen- 
tation should  always  be  bimanual  in  order  to  reduce  traumatism.  The 
following  method  will  be  found  of  great  service:  With  the  penis  held 
vertical  the  instrument  is  passed  gently  to  the  bulb  of  the  urethra.  The 
finger  is  now  inserted  into  the  rectum  and  curved  forward  to  meet  the 
tip  of  the  cystoscope  which  rests  on  and  turns  on  the  finger  and  then 
passes  across  it  to  the  apex  of  the  prostate  where  it  is  again  stopped 
until  the  finger  may  be  slid  along  the  cystoscope  to  the  same  point. 
The  fijiger  now  guides  the  tip  of  the  cystoscoj^e  into  the  prostatic 
urethra  and  if  needed  steadies  the  prostate  itself  as  far  as  possible.  By 
this  procediu'e,  as  a  rule,  the  most  accurate  possible  passage  along  a 
tortuous  canal  is  usually  rendered  rather  easy. 

Estimation  of  Prostatic  Thickness. — After  the  instrument  is  in  place, 
the  rectal  finger  may  be  used  to  explore  the  prostate  as  it  lies  around 
the  cystoscope.  This  investigation  will  give  a  satisfactory  estimate  of 
the  thickness  of  the  prostatic  hj-pertrophy  projecting  backward  toward 
the  rectum  from  the  urethra.  The  thickness  of  the  prostate  projecting 
in  front  of  the  urethra  toward  the  s}Tnphysis  cannot  be  known  before 
operation. 

» **My  dear  Dr.  Pedersen.    You  are  quite  correct  in  regard  to  the  morphin  before 
cocain  operationa.     It  is  invariably  our  custom  in  hernia  operations  to  give  one-fourth  of 
a  grain  of  morphin  hypodermically  thirty  minutes  before  beginning  the  operation.     We 
look  upon  it  as  of  the  greatest  importance  in  preventing  cocain  symptoms. 
With  best  wishes  always,  I  am 

Yours  sincerely, 

(Signed)  John  A.  Bodine." 

60 
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On  account  of  the  irritability  of  the  bladder  in  prostatic  hN-pertrophy, 
it  is  usually  better  to  leave  a  small  quantity  of  irrigating  fluid  in  the 
viscus  which  may  be  evacuated  and  replaced  or  increased  through 
the  sheath  of  the  instrument  as  needed.  In  this  way  the  beak  ot  the 
instrument  does  not  touch  the  bladder  at  any  point. 

Cystoscopes  without  obturators  like  the  Otis  inspection  cyst«sct>|)r 
had  best  be  inserted  with  the  lens  turned  out  of  the  fenestrum,  in  fmler 
to  avoid  smearing  them  with  blood.  When  the  telescope  is  withdrawn 
for  the  distention  of  the  bladder  the  objective  lens  had  best  l>e  inspected 
in  order  to  be  sure  that  no  blood  has  covered  it. 

No  force  during  exploration  of  prostatic  h>T)ertrophy  in  the  insertion 
of  the  cystoscope  or  other  instrument  should  ever  be  used  (1 )  because 
of  traumatism  and  the  danger  of  septic  absorption  thn>uj^  openeil 
Ijinphvessels  and  bloodvessels,  and  (2)  because  of  the  secondarj* 
edema  of  the  prostate  with  obstruction  of  the  urethra  of  rather  obsti- 
nate degree.  Gentleness,  deliberation  and  precision  should  be  used 
as  the  contraries  of  force,  haste  and  uncertainty  in  technic. 

Clinical  Details  of  Cystoscopy. — H>T)ertrophy  of  the  prostate  concem5 
the  main  subjects  of  the  bladder  as  a  whole  and  of  the  prostatic 
protrusions. 

The  bladder  as  a  whole  is  studied  as  to  its  four  segments — uretero- 
trigonal,  subperitoneal,  urachal  and  retropubic  and  in  each  of  these 
subdivisions  as  to  inflammation,  trabeculations,  sacculations,  «liverti- 
cula,  deformities,  es{)ecially  of  the  retroprostatic  ixuich,  and  stones. 

The  ureterotrigonal  segment  of  the  bladder  is  the  first  exploreil 
because  it  overlies  the  prostate,  may  be  much  affected!  by  changes  in 
the  gland  and  imperfectly  studitnl  in  the  short  time  allowed  I  by  the 
irritable  bladder.  As  in  the  method  descril)ed  by  the  author  uihUt  the 
subject  of  technic  in  cystoscopy,  after  the  air  bubble  at  the  hight^t 
point  of  the  bladder  has  bei»n  recogniziMl,  the  uistnmient  is  rotate^l 
through  1<S()  degrees  to  the  middle  line  of  the  fmidus,  in  which  it  is 
advanced  or  withdrawn  until  the  interureteric  fold  is  l(x*ate<l.  This  is 
then  studied  along  with  the  ureteric  fold.  The  ureters  are  observe*! 
for  size,  deformity,  normal  and  abnormal  disc*harge  of  urine,  and  the 
presence  of  nnicus,  pus  or  blood. 

Meatoscopy  is  difficult  because  of  the  prominence  of  the  pn>stati<' 
body.  Over  this  the  objective  lens  must  reach  and  l)e  made  to  approach 
the  object  as  nearly  as  possible  within  good  fcx^us.  It  is  therefore  best 
to  carr>'  the  eye-piece  toward  the  opposite  side  of  the  body  until  the 
shaft  of  the  instnmient  is  nearly  parallel  with  the  thigh  and  then  by 
raising  the  eye-piece  and  withdrawing  or  advancing  the  in.stniment 
bring  the  ureter  of  the  opposite  side  into  view.  After  this,  its  fellow  is 
studie<l  in  the  siime  way. 

Changes  in  the  meatus  do  not  occur,  as  a  rule,  thn>ugh  pn^tatic 
enlargement  unless  ureteritis,  pyelitis  or  pyonephrosis  has  occurrwl. 
Obstniction  of  the  ureter  is  still  more  rare  unless  cancer  of  the  pn>state 
is  pr(»sc»nt.  In  (juestions  of  doubt  the  ureteral  catheter  settles  the  matter. 

The  trigommi  as  a  whole  is  then  studied  by  field-zones  \Si)  degrees 


HYPERTROPHY  OF  THE  PROSTATE 


W' 


5x1  extent  by  the  plan  of  withdrawing  the  instniinent  detailed  in  pre- 
icscding  pages. 

In  the  same  manner  the  remaining  three  segments — subperitoneal, 
'marachal  and  retropubic — are  explored  as  carefully  as  the  genera!  and 
"v-esical  condition  will  permit. 

Inilammation  of  the  bladder  may  be  acute  but  more  usually  is 
olironic  or  an  exacerbation  of  chronic  disease.  The  acute  inflam- 
mation shows  various  degrees  of  localized  or  generalized  congestion 
and  hyperemia  proportional  with  the  severity  of  the  subjective  aj-mp- 
torus.  The  chronic  inflammation  reveals  pallor,  absence  of  vessels, 
edema,  infiltration,  inelasticity,  mucus,  pu.s  and  perliaps  blood,  in 
stringj-,  flaky  or  fluid  form,  scaling  of  the  epithelium  or  of  phoaphatic 
deposits  and  stone^ — all  in  \-arious  association  and  relation. 

The  sequels  of  inflammation  are  practically  accentuation  and  exten- 
sion of  these  conditions, 

Trabecvlatimts  of  the  Bladder. — Hj'pertrophy  of  the  prostate  may 
have  congenital  or  acquireii  trabeculations.  The  congenital  forms  are 
seen  in  the  early  cases  before  obstruction  and  cystitis  begin,  are  purely 
anatomical  peculiarities,  may  disappear  under  increased  distention  with 
fluid,  are  verj-  superfcial  and  without  sacculations  in  their  midst  or 
diseased  mucous  membrane  over  their  surfaces  because  cjstitis  has  not 
yet.  occurred.  Pathological  trabeculations  accompany  other  signs  of 
«)bstruction,  are  due  to  hypertrophy  of  muscular  bundles  in  overcoming 
the  strain,  do  not  change  under  increasing  distention,  are  prominent 
and  surrounded  with  sacculations  of  various  depths,  the  mucous  mem- 
brane is  in  a  state  of  intractable  chronic  cystitis  owing  to  the  retention. 
Plugs  of  mucus  and  pus,  also  flakes  and  concretions  of  phosphatic  pre- 
cipitate, often  are  seen  witliin  the  sacculations. 

Ditertityula  oj  the  Bladder. — ^Hypertrophy  of  the  prostate  is  some- 
times associated  witli  diverticula  as  anatomical  defects  and  not  as 
acquired  lesions  through  the  disease  of  the  gland.  They  are,  therefore, 
strictly  congenital  and  have  all  the  characteristics  assigned  to  them  in 
the  section  on  the  Diseased  Bladder  in  Cystoscopy.  They  are  usually 
situated  in  the  subperitoneal  and  urachal  segments  of  the  bladder 
which  are  relatively  imsupported  when  compared  with  the  uretero- 
trigonal  and  the  retropubic  segments  which  are  respectively  held  more 
or  less  firm  by  the  prostate  and  pubic  symphysis,  against  pressure 
from  within. 

Sacculations  of  the  bladder  are  probably  for  similar  reasons  more 
common  in  the  subperitoneal  and  urachal  segments  than  elsewhere. 
They  are  never  seen  excepting  in  association  with  promment  trabecu- 
lations and  more  or  less  cystitis.  They  are  always  acquired  from 
obstruction,  through  strain  and  from  inflammation. 

Retwprontatlc  Pmich. — In  hypertrophy  of  the  prostate  this  depres- 
sion occupies  the  subperitoneal  segments  almost  entirely  and  lies 
behind  the  ureteric  and  interureteric  folds.  In  the  normal  bladder  this 
segment  recedes  at  a  slight  angle  below  the  level  of  the  trigonum.  As 
the  prostate  enlarges  upward  this  declivity  increases  and  as  tlie  ob- 
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struction  of  the  prostate  advances  the  pouching  process  begms  behind 
this  line  where  the  strain  is  probably  greatest  to  evacuate  the  bladder 
over  the  gland.  This  pouch  is  the  seat  of  the  residual  urine  with  its 
precipitation  of  salts,  xjhronic  cystitis,  sacculations  and  often  diverti- 
cula. The  retroprostatic  pouch  is  the  chief  deformity  of  the  bladder 
in  prostatic  obstruction  and  the  chief  seat  of  the  secondaty  diseases 
of  the  bladder  in  this  condition.  It  should  be  carefullv  studied  under 
the  limit  of  distention  tolerated  by  the  patient. 

Prominence  of  the  Prostate, — ^Hj^jertrophy  in  cystoscopy  is  noted  as  a 
whole  for  size,  form  generalized  or  lobular  involvement,  obstructicm  of 
the  urethra,  deformation  of  the  bladder  and  lobulations  with  their 
relation  to  the  urethra  and  ureters.  In  order  to  carrv  out  this  study  the 
cystoscopist  must  be  very  familiar  with  his  instrument,  especially  with 
the  erect  or  inverted  image  they  produce  whose  poles  but  not  sides  are 
reversed.  The  amount  of  magnifications  should  be  known  as  well  as 
comparison  between  the  pictures  of  the  near  and  remote  image  mstru- 
ments.  The  retrovision  telescope  should  always  be  used  in  confirma- 
tion of  the  findings.  The  Buerger  cystouretliroscope  is  of  great  value 
for  study  of  the  neck  of  the  bladder  and  the  prostatic  urethra^  when  it 
may  be  introduced  and  manipulated. 

Charting  of  the  Hypertrophy, — Cystoscopy  charts  have  been  suggested 
by  Young  with  the  following  general  details:  The  cystoscope  is  with- 
drawn imtil  the  field  is  invaded  by  the  gland  for  about  half  its  extent, 
especially  when  the  neck  of  the  bladder  is  being  inspected.  The 
cystoscope  is  now  rotated  through  360  degrees,  beginning,  by  preference 
in  the  writer^s  opinion,  with  the  middle  of  tlie  interureteric  bar.  Thus 
is  revealed  the  prostate  as  a  whole  and  the  general  location  and  features 
of  any  lobular  enlargement  are  noted  for  description  during  the  serial 
inspection,  especially  if  either  ureter  is  affected. 

Young's  chart  for  mapping  the  prostate  consists  of  eight  circles  of 
the  diameter  of  the  cystoscopic  field  arranged  in  a  circle  and  of  sixteen 
similar  circles  in  a  square  outside  these.  The  author's  method  of 
systemic  examination  of  the  bladder,  segment  by  segment,  field-zone 
by  field-zone,  as  described  on  p.  949,  is  essential  for  good  results. 
Each  segment  is  studied  by  withdrawing  or  inserting  and  then  rotating 
the  cystoscope  to  45  degrees  which  will  cover  as  much  of  the  bladder 
as  one  of  Young's  eight  circles.  The  insertion  or  withdrawal  of  the 
instrument  reveals  the  anteroposterior  features  and  the  rotation  the 
side  to  side  features. 

The  eight  circles  will  give  the  general  outline  of  the  prostatic  con- 
dition while  the  features  of  a  single  lobe  may  be  graphically  detailed  in 
the  circles  of  the  square  corresponding  with  the  central  circle  or  circle 
which  the  lobular  deformity  appears  as  a  whole. 

At  the  center  of  the  chart  after  the  outlines  have  been  inserted  within 
the  circles,  a  cross-section  drawing  of  the  posterior  urethra  may  be 
placed  after  Young's  method.  In  these  cross-section  diagrams  it  should 
be  remembered  that  all  convexities  denote  protrusions,  all  concavities 
mean  depressions  by  prominence  opposite  them  and  all  sulci  occur 
between  two  pTotrusvoxv^  ot  ^'co^'^^astfs^  ^"^^  «^  concavity. 
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In  this  accurate  work  the  habit  of  beginnmg  always  at  one  point 
such  as  the  middle  of  the  interureteric  bar  should  be  begun  and  main- 
tained. 

Bilateral  generalized  hypertrophy  of  the  prostate  is  sho^ii  perfectly 
by  Young's  chart.  It  will  be  noteil  that  deep  sulci  are  in  the  upper  and 
lower  polar  fields  and  that  all  the  other  fields  are  greatly  encroached 
by  the  gland.  Therefore,  in  the  center  of  the  diagram  a  vertical  slit 
represents  the  cross-section  of  the  neck  of  the  bladder  and  posterior 
urethra. 


Fio.  346. — Young's  chart  of  prristatin  oystOHCopic  fields.  The  inner  circle  of  eight 
fields  gives  the  gcf  leral  survey  of  the  prostate  and  neck  of  the  bladder.  The  outer  square 
of  sixteen  circles  affords  two  extra  views  instead  of  one  in  quadrant,  between  the  poles 
and  the  equator. 

Marked  median  lobe  hypertrophy  of  the  prostate  (at  the  expense  of 
the  roof)  is  also  well  charted.  The  lower  polar  field  is  nearly  covered 
with  the  enlargement  and  the  fields  at  either  side  of  this  show  the  sulci 
between  the  median  and  the  lateral  lobes  which  are  practically  without 
much  change.  In  the  center  of  the  diagram,  therefore,  a  crescent  ^ith 
the  convexity  upward  is  the  cross-section  of  the  lu^thra. 

Median  hypertrophy  of  the  prostate  (at  the  expense  of  the  floor)  is 
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rare  but  does  occur  with  all  the  features  of  the  foregoing  diagram 
reversed.  A  crescent  with  the  convexity  downward  therefore  presents 
the  cross-section  of  the  urethra. 

Bilateral  and  median  hypertrophy  of  the  prostate  is  also  fully  out- 
lined. It  will  be  noted  that  the  upper  polar  circle  shows  the  deep  sulcus 
between  the  two  lateral  lobes,  the  lower  polar  circle  is  nearly  covered 
with  the  prominence  of  the  median  lobe  and  the  circles  adjacent  thereto 
contain  the  sulci  between  this  and  the  lateral  lobes.  The  arrangement 
within  the  urethra  is  practically  three  convexities  about  a  common 
center. 

This  representation  changes  if  one  lateral  lobe  has  escaped  or  if  less 
enlarged  on  the  principle  that  the  convexity  points  toward  the  direc- 
tion of  growth  and  proceeds  from  the  growing  lobe.  Thus  diagrams 
might  easily  be  shown  of  median  with  right  lateral  and  of  median  with 
left  lateral  involvement. 

Bilateral  and  confluent  median  h>T)ertrophy  gives  a  distinct  dia- 
gram. It  is  noted  that  the  upper  polar  circle  alone  contains  a  sulcus, 
that  between  the  two  lateral  lobes,  while  the  confluence  between  the 
median  and  the  lateral  lobes  wipes  out  the  sulci  on  each  side  of  the 
lower  polar  circle.  Cross-section  of  the  urethra  is  therefore  revealed 
as  a  deep,  vertical  slit  leading  from  a  contractured  orifice. 

Contracture  of  the  neck  of  the  bladder  (without  prostatic  hx'per- 
trophy  but  with  prostatic  sjTuptoms)  will  give  a  diagram  shoeing 
encroachment  of  each  field  without  sulci.  Its  cross-section  would  be  a 
small,  more  or  less  regular  circle. 

The  normal  prostate  gives  a  uniform  picture  with  a  slight  convexit)* 
at  the  lower  pole  where  the  gland  protrudes  slightly  into  the  bladder. 

Cautions  in  Cystoscopy. — In  hypertrophy  of  the  prostate  the  dangers 
of  instrumentation  rest  on  the  presence  of  complicating  sequels,  such  as 
nephritis,  pyelitis,  pyelonephritis  and  pyonephrosis,  i^erious  reflex 
effects  on  the  kidneys  may  follow  a  cystoscopy  in  these  complicated 
cases  which  are  usually  so  advanced  as  to  be  beyond  surgical  aid, 
especially  in  the  presence  of  advanced  years.  Fen  wick*  lays  down  the 
principle  that  a  man  of  over  forty-five  years  of  age,  presenting  the 
nocturnal  incontinence  of  prostatism  and  the  great  thirst  of  nephritis 
contraindicates  cystoscopic  investigations. 

The  prostate  of  such  a  patient  may  very  well  be  outlined  by  a  careful 
bimanual  examination  with  considerable  pressure  upward  of  the  rectal 
finger  in  order  to  bring  the  gland  into  closer  reach  of  the  abdominal 
hand. 

Prostatics  may  be  cystoscoped  in  this  period  of  our  knowledge  when 
formerly  they  would  not  be  so  investigated.  No  force  must  be  used,  if 
possible  no  traumatism  produced,  and  the  investigation  should  be 
postponed  until  knowledge  of  the  caliber,  tortuosity  and  length  of  the 
urethra  is  fixed.  In  general  a  narrow,  tortuous  prostatic  urethra  in 
these  cases,  when  combined  with  the  complications  and  sequels  of 

1  Clinical  Cystoscopy,  1904,  pp.  525  and  526. 
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damaged  kidneys,  is  the  chief  element  of  danger.  Many  of  the  ordinary 
risks  of  cystoscopy  in  hj'pertrophy  of  the  prostate  are  removed  by 
lavaf^  of  the  bladder  before  and  after  the  instrumentation  with  silver 
nitrate  solution,  from  1  to  5000  to  1  to  1000,  and  by  the  preliminary 
and  subsequent  administration  of  urinary  antiseptics  internally.  Acute 
and  subacute  symptoms  of  cystiti-s  should  be  relieved  as  a  preliminarj', 
while  rest  in  lied  both  before  and  after,  and  the  judiciously  copious 
drinking  of  water  as  a  stimulant  of  the  kidneys  after  instrumentation 
are  verj'  es.sential  details  of  precaution  and  care. 

Diapioau. — The  application  of  the  J'-ray  to  the  recognition  of  hyper- 
trophy of  the  prostate  is  comparati\'ely  recent  in  this  country,  Evans' 
says  that  in  English  the  only  important  contribution  is  that  of  Hyman 
and  Jaches.'  Evans  shows  an  j--ray  photograph  of  a  case  of  his  own,^ 
seen  in  Fig.  347  and  says:  "The  anteroposterior  plate  was  negative  for* 
shadows,  either  of  a  calculus  or  any  other  shadow  of  pathoI<^ical 
importance.  The  postero-anterior  plate  (.see  cut)  shows  a  pear-shaped 
shadow,  which  was  diagnosed  as  an  enlarged  prostate.  The  findings 
were  verified  by  operation."  Evans  concludes  that  the  best  skiagram 
of  the  prostate  is  obtained  with  the  patient  lying  on  hia  belly. 


Hyman  and  Jaches  in  the  foregoing  article  simplified  the  older  pro- 
cedure of  oxygen  inflation  by  means  of  the  complicated  apparatus  of 
Burkhardtand  Floerchen.  The  method  is  of  value  when  cystoscopy  is 
impossible. 

Treatment. ^Like  diagnosis,  treatment  must  be  abbreviated  because 
these  paragraphs  deal  chiefly  with  cystoscopy.  The  abortive  meas- 
ures are  impossible  in  the  nature  of  the  chronic  productive  process 
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and  prophylaxis  is  devoted  to   the   possible  complications,  chiefly 
cystitis,  ureteritis  and  nephritis  through  the  administration  of  urinan' 
antiseptics,  attention  to  the  action  of  the  bowels  and  skin  and  throug^h 
vesical  irrigation  with  antiseptics.    Palliation  really  extends  prophy- 
laxis in  the  proper  application  of  catheter  life,  which  is  now  nearly 
obsolete  through  the  advantages  of  early  diagnosis  of  prostatism,  the 
recognition  of  complications  and  sequels  and  the  proper  selection  of 
case  for  operation  and  the  method  of  procedure.    All  these  factors  add 
to  the  safety  of  the  operation. 

The  curative  measures  are  only  siu*gical.  Foretreatment  is  aU- 
important  to  prepare  the  patient  and  the  urinary  system  for  the  oper- 
ation. Among  the  older  operations  is  the  Bottini,  which  cauterizes  the 
neck  of  the  bladder  without  perineal  drainage.  It  has  serv^ed  its  day 
and  is  now  rarely  used,  having  been  supplanted  by  Chetwood's* 
perineal  galvanoprostatotomy  which  adds  perineal  section  and  drainage 
to  cauterization.  This  operation  is  also  nearly  obsolete  and  is  useful 
chiefly  in  contracture  of  the  neck  of  the  bladder  without  prostatism. 
Prostatectomy  by  the  suprapubic  route  of  Fuller^  in  this  country  and  of 
Freyer*  in  England,  or  by  the  perineal  route  of  Young*  in  this  countn'  is 
the  operation  of  choice.  The  two-stage  suprapubic  prostatectomy  has 
been  further  developed  by  Pilcher*^  more  than  any  one  else  in  the  United 
States.  The  details  of  these  operations  are  omitted  in  the  nature  of 
these  chapters  on  cystoscopy. 

Braasch  Excisor, — An  improvement  on  the  Chetwood  and  Young 
methods  is  that  of  Braasch.*^  "The  instrument  consists  of  three 
separate  sheaths  of  decreasing  caliber  which  are  so  arranged  that  the 
smaller  sheath  fits  into  the  next  larger.  The  outside  sheath  (A)  is 
practically  a  urethroscope.  The  light  is  situated  at  the  distal  end  in  the 
beak,  and  it  has  an  irrigating  cock  near  the  proximal  end.  The  window 
is  of  plain  glass  without  magnification  and  fits  all  three  sheaths.  The 
observer  looks  through  the  tube  filled  with  water,  after  the  principle 
employed  in  my  irrigating  cystoscope.^  After  the  obstructing  tissue  is 
brought  into  view,  the  second  sheath  (B)  is  introduced.  This  has  a 
collar  at  its  distal  end  which  is  armed  with  two  irregular  teeth  by  means 
of  which  the  tissue  is  held  in  place.  The  latter  procedure  is  also  under 
the  guidance  of  direct  vision.  Then  the  inner  or  knife  sheath  (f)  is 
introduced  and  the  tissue  cut  while  still  in  view.  The  blood  from  the 
wound  is  usually  washed  from  the  field  by  the  rapidly  entering  irrigating 
fluid.  The  advantages  of  this  instrument  are  obvious.  Without  a 
visualized  field,  unless  the  operator  is  very  expert,  it  is  evident  that  the 
base  of  the  bladder  instead  of  the  median  bar  might  easily  be  cut." 

Aftertreatment — ^The  wound,  the  bladder  and  the  urethra  all  require 
attention.  As  a  rule,  the  woimd  is  healed  in  from  three  to  eight  weeb, 

^  Am.  Assn.  of  Gen.-Urin  Surgeons,  1901,  and  Med.  Rec,  1901. 

'  Jour.  Cutan.  and  Gen.-Urin.  Diseases,  June,  1895. 

»  British  Med.  Jour..  1901,  ii,  125.  *  Jour.  Am.  Med.  Assn..  1903,  xli.  999. 

»  Surg.,  Gynec.  and  Obst.,  February,  1917,  xxiv,  163. 

•  Jour.  Am.  Med.  Assn.,  vol:  Ixx,  No.  11,  p.  758. 

'  Am.  Jour.  Urol.,  1912,  viu,  115-119. 
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:n  with  one  or  several  relapses  of  the  sinus  and  finally  with  total 
lure.  The  wound  is  allowed  to  heal  by  granulation  on  general 
(ical  principles,  being  kept  clean  by  frequent  changes  of  dressings 


FlQ.  348,— Median  bar 


various  forms  of  drainage,  Morton'  em|)l<)ys  a  single  Hi  ('.P. 
tndescent  electric  lamp  under  an  ordinary'  fracture  frame  covered 
1  bed  clothing  and  sufficiently  near  the  wound  to  gi\'e  gentle  heat. 

It  a  pereonal  demonstration  to  the  author  at  hia  dinic  at  the  Louk  Island  CoIIokb 
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The  period  of  application  of  an  hour  or  two  is  followed  by  one  of  icst 
The  wound  is  not  covered  with  any  dressing  and  is  found  by  Mwtwi 
to  be  stimulated  greatly  by  this  simple  procedure.  Hemoirhsge  tfta 
prostatectomy  is  often  very  troublesome.  Among  the  means  of  amst- 
ing  bleeding  one  of  the  best  is  the  bag  of  Pilcher.'  Like  all  similar 
devices  it  has  its  limitationsand  cautions  but  is  undoubtedly  seniceable. 


Fio.  34B.^Urethra]  and  suprapubic  vesical  drains.  M  ie  the  MoUcot  catbetei;  P 
is  the  Pesser  catheter  and  M.L.  is  tbo  Mal^cot-Lebretou  catheter  whose  shaft  is  vovhi 
■ilk  and  eye  soft  nibbcr.  F  is  the  Freyer  suprapubic  drain  with  Riaas  elbow  and  FJ.  a 
irrigsting  pattern  of  the  Freyer  tube,  whose  small  inlet  should  be  shortened  to  the  leoftli 
of  the  large  segment. 


The  device  is  a  simple  inflatable  rubber  bag,  fashioned  about  a  large 
size  catheter. 

The  open  tube  catheter  is  entered  first  through  the  suprapubic 

wound,  over  a  silver  catheter,  and  drawn  down  through  the  urethrs- 

I  Surg.,  Gynec.  and  Ohst..  February,  1917. 
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Vhen  the  bag  is  in  the  bladder  with  the  tube  in  the  urethra,  the  bag  is 
nflated  through  the  inflating  tube,  and  the  inflated  bag  is  used  for 
pressure  against  the  bleeding  surface  from  which  the  prostate  was 
removed. 


X. 


Fig.  352 


Fio.  353 


Fio.  354 

Figs.  351-354. — Elbow  woven  silk  catheters.  Round  tip.  single  ellww,  double  eye  model; 
showing  from  above  downward  the  40,  35,  30  and  25  degrees  angle  of  the  elbow. 

When  pressure  is  desired,  the  catheter  attachment  is  pulled  upon, 
which  brings  the  bag  more  tightly  into  contact  with  the  bleeding  surface. 
This  pressure  may  be  maintained  by  attaching  the  catheter  tube  to  the 
leg.  The  catheter  tube  also  acts  as  an  avenue  for  the  escape  of  the 
urine  from  the  bladder.  ' 


Fig.  355  is  the  double  ellww.  double  eye  form.     The  shafts  of  these  instruments  are 
cylindrical,  oval  from  side  to  side  and  oval  from  top  to  Iwttom  accordmg  to  choice. 

By  this  means  a  safe  and  positive  hemorrhage  control  is  provided 
which  may  be  removed  within  an  hour,  if  desired,  and  reapplied  at 
wUl,  without  disturbing  the  patient.  Its  removal  at  the  same  tune 
that  the  draina^  tube  is  changed  is  accomplished  with  relatively  little 
discomfort  to  the  patient. 
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CHBONIC  PROSTATITIS. 


TacietiM. — Chronic  prostatitis  is  catarrhal,  in  which  infectious  pus 
is  more  or  less  absent  but  replaced  by  mucopus,  and  suppurative,  m 
which  the  reverse  condition  obtains  with  the  added  tendency  to  septic 
symptoms.  Chronic  suppurative  prostatitis  is  sometimes  acetm- 
panied  by  lithiasis  of  the  prostate.  To  the  cystoscopist  both  forais 
present  about  the  same  condition, 

CrstOBeopy. — Tn  clironic  prostatitis  the  cyst08C(»pe  reveals  a  rather 
difficult  insertion  of  the  instrument  usually  through  infiltration  anil 
rigidity  of  the  canal  through  the  same  conditions  of  the  gland  which 
encroaches  on  the  prostatic  urethra  as  a  whole.  The  bladder  as  a  whole 
b  normal  except  where  in  direct  contact  with  the  disease<I  prostate. 
The  trigonum  is  hyperemic,  swollen,  edematous,  infiltrated  and  promi- 
nent. The  neck  of  the  bladder  is  thickene<l,  indurated  and  may  show 
the  "prostatic  bar." 

CystourethToscopy. — When  the  instrument  maj'  be  passed  in  (ironic 
prostatitb  it  verifies  all  the  foregoing  findings  as  a  close  vision  instru- 
ment, and  adds  the  minute  study  of  the  neok  of  the  bladder  and  pros- 
tatic urethra  which  frequentlj'  shows  edema,  hj'peremia,  c\stic  degener- 
ation and  enlarged  follicles  from  which  pus  may  often  be  seen  extruding 
into  the  field  or  by  rectii!  pressure  may  be  squeezed  out. 


lobe  cf  prostate.     (Author's  ca»e.} 


Author's  Seven-glass  Test. — In  chronic  prostatitis  this  multiple  glsss 
test  is  a  valuable  aid  in  diagnosis.  The  anterior  urethral  and  contnJ 
glasses  will  be  clear,  the  posterior  urethral  glass  turbid  and  contain 
characteristic  prostatic  elements,  the  bladder  glass  will  be  clear,  and 
the  massage  glass  loaded  with  prostatic  elements.  I  f  cystitis  is  present 
also,  as  in  some  cases,  the  bladder  glass  will  also  be  turbid  but  tne 
of  prostatic  elements,  containing  only  bladder  detritus. 

Another  advantage  is  the  dbtinction  of  the  vesicles  from  the  prostate 
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*^^^  from  each  other  in  the  contents  of  Glasses  V,  VI  and  VII,  resiiec- 
t«x-cly,  taken  from  the  prostate  and  each  seminal  sac.  The  details  of 
^■*is  test  are  described  on  page  455.  . 

IMedian  lobular  hypertropliy  of  the  prostate  differs  from  chronic 
r*«*nstatitis  in  cystoscopy  in  that  the  lohe  may  overlie  but  does  not 
J^^ually  change  the  trigonuni.  The  prostatic  urethra  is  changed  in  much 
*^^ss  degree  so  that  the  entering  instrument  encounters  tliere  no  obstruc- 
*^i«n,  but  only  in  the  bladder  as  it  passes  to  either  side  or  over  the 
*>n»edian  lobe. 

TUBERCTJLOUS  PROSTATITIS. 

Cystoscopy. — In  tuberculous  prostatitis  cystoscopic  investigation 
V»a3  an  element  of  risk  of  infecting  the  bladder  which  may  previously 
liave  escaped.  Tuberculous  prostatitis  without  vesical  symptoms  is 
often  regardetf  as  a  contraindication  to  cystoscopy,  but  the  preliminary 
administration  of  urinary  antiseptics  and  the  subsequent  lavage  of  the 
Viladder  are  usually  sufficient  to  meet  this  danger. 

Tuberculous  prostatitis  with  vesical  symptoms  is,  on  the  other  hand, 
a  direct  indication  for  cystoscopy,  and  reveals  absence  of  true  hyper- 
trophy of  the  gland,  either  lobular  or  generalized,  but  Irregular  enlarge- 
ment covered  with  granular,  h^Tieremic  mucosa  with  hemorrhagic 
tendencies  and  occasional  ulcers  and  tubercles. 

Cystiiuretkroacopy. — Wlien  the  insertion  of  the  cystourethroscope  is 
possible,  display  the  tuberculous  conditions  in  the  urethra,  in  many 
cases  as  shown  in  Fig.  214.  Tubercles  may  be  found  and  the  discharge 
of  pus  from  the  follicles  and  ducts  observed  or  induced  by  rectal  touch. 

The  bladder  as  a  whole  usually  escapes  any  findings  for  the  cysto- 
scope  excepting  the  conditions  described  overlying  the  prostate  itself. 
Severe  lesions  belong  to  advanced  cases. 

Caution  of  Cystoscopy. — Tuberculous  prostatitis  requires  irrigation 
of  the  bladder  and  the  urethra  with  antiseptics  of  mild  type  as  the 
final  step,  as  suggested  in  tlie  discussion  of  tuberculous  cystitis. 

Rectal  Examination. — The  tuberculous  prostate  shows  a  gland  whose 
surface  is  granular  and  nodular  and  whose  enlargement  is  without 
order.  Sensitive  soft  spots  are  found  and  the  Wolbarst  five-glass  test 
is  abundant  in  pus  in  the  prostatic  urethral  glass  and  in  the  massage 
glass,  in  which  tubercle  bacilli  ma,\-  commonly  be  discovered  by  bac- 
teriology and  animal  experimentation. 

NEOPLASM  OF  THE  PROSTATE. 

TuietioB. — Neoplasm  of  the  prostate  in  cystoscopy  includes  only 
carcinoma  and  sarcoma.  Carcinoma  alone  is  imjxirtant  as  sarcoma  is 
very  rare,  even  in  old  age,  although  in  childhood  it  is  practically  the 
only  neoplasm  of  the  prostate. 

Cystoscopy  in  Carcinoma. — The  cystoscope  in  cancer  of  the  prostate  is 
far  from  satisfactory  as  a  means  of  diagnosis  because  the  interior  of  the 
bladder  is  changed  late  in  this  disease.    Rectal  touch  is  of  more  value  in 


Fio.  357. — Autopsy  specimen.  Bladder 
opened.  Ulceration  around  internal 
urethral  orifice  (X). 
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F:q  359  — KoU  8  ensc  show  ng  tubtrde 
with  Riant-celU  and  cnnpst  n  '»l»o  pros- 
tatic tubule  with  amyloid  Iwdy. 
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Fio,  361.^Koire  case,  ahowins  high  degree  of  infiltration. 
Fics.  357-361.— Primary  tuberculosis  ol  the  prostate  gland.     (Koll<). 
■  Ann.  Suig.,  vtA.  mvii,  ^o.  V.Ti.  tun.MwA.  la«Ki.,  1916,  i*.  365, 
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reaching  the  deposits  of  the  growth  at  the  posterior  commissure  of  the 
gland  where  it  commonly  begins.  From  this  point  it  invades  the 
glandular  substance  per  se.  after  which  operation  becomes  of  little  value. 
When  the  gland  lias  become  invaded  more  or  less  deformity  of  tlie  blad- 
der floor  with  residual  urine,  cystitis  and  many  other  symptoms  of 
senile  hypertrophy  of  the  prostate  may  supervene. 

The  discovery  of  a  very  hard,  stony  gland  in  part  or  in  whole  through 
the  rectum  and  of  the  conditions  within  the  blood  suggesting  carcinoma, 
are  more  reliable  for  diagnosis  than  cystoscopy. 

Carcinoma  starts  in  the  posterior  commissure  of  the  prostate  and  has 
a  definite  tendency  to  early  fixation  of  the  gland,  hence,  when  this 
fixation  is  present  as  distinguished  from  the  mobility  of  even  large 
hypertrophies,  the  diagnosis  of  malignancy  may  be  regarded  as  definite. 

Radium  Treatment  of  Cancer  of  the  Prostate. — This  subject  has  ofi'ered 
little  encouragement  until  Barringer'  deieloped  the  plan  of  loading  a 
needle  with  radium  and  carrying  the  same  into  the  substance  of  the 
glands;  his  technic  is  described  in  the  foregoing  article  in  the  following 
terms: 

"  Technic  of  Application  of  Radium. — Because  the  carcinoma  starts  in 
the  interior  of  the  prostate  gland,  and  radium  by  urethra  or  rectum 
often  causes  intense  irritation,  I  have  applied  the  radium  differently. 
A  needle  41  inches  long  and  about  18  gauge  has  been  used.  From  .50  to 
100  millicuries  of  radium  have  been  placed  in  the  end  of  this  needle  for 
a  distance  ^'arjing  between  J  inch  to  1  ^  inches  according  to  the  indi- 
cations of  the  individual  case.  The  patient  is  placed  in  a  lithotomy 
position,  a  finger  introduced  into  the  rectum  and  the  perineum  between 
the  urethra  and  rectum  is  anesthetized  with  novocain  (1  per  cent.).  I 
have  frequently  inserted  the  needle  without  anesthetization,  causing 
very  little  pain.  The  radium  needle  is  than  plunged  into  the  perineum 
between  the  urethra  and  rectum,  and,  guided  by  the  rectal  finger,  the 
end  of  the  needle  is  passed  into  the  middle  of  one  or  the  other  of  the 
carcinomatous  lobes.*  After  the  needle  is  introduced,  the  patient 
frequently  does  not  feel  its  i»resence.  The  needle  is  left  in  place  from 
four  to  six  hours.  If  one  wialies  to  irradiate  the  other  lobe,  the  needle 
is  pulled  out  of  the  first  lobe  and  introduced  into  the  second  and  left 
there  the  proper  time.  The  ease  of  this  procedure  is  obvious.  I  was 
nearly  dissuaded  from-  using  this  method  by  reports  of  necrosis  follow- 
ing the  use  of  unscreened  radium.  I  have  now  used  the  needles  in  the 
prostate  fifteen  times,  end  to  date  have  had  no  radium  sloughs.  These 
patients  are  apt  to  hftve  burning  and  pain  beginning  the  week  after  the 
radium  is  used  and  lasting  for  from  one  to  two  weeks.  During  this  time 
the  prostate  swells,  and  the  maximum  effect  of  the  radium  on  the 
growth  is  not  to  be  looked  for  until  two  or  three  months-  Some  patients, 
notably  those  with  the  carcinoma  extending  into  tlie  vesicles,  have  a 
great  deal  of  pain.    Neither  the  pain,  however,  nor  the  urinary  dia- 
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turbance  is  as  great  as  when  the  radium  is  used  in  the  bladder.  And 
curiously  enough,  radium  in  the  urethra  seems  to  cause  or  increaae  an 
aheady  present  residual  urine;  while  this  needle  method,  as  far  as  I 
have  observed,  does  not.  There  is  a  certain  class  of  borderland  cases  in 
which  the  carcinoma  has  broken  through  into  the  bladder  neck  and  in 
which  it  is  a  question  whether  to  use  the  prostate  needles  or  the  screened 
radium  in  the  bladder  neck.  I  think  these  cases  should  be  started  with 
prostate  needles,  as  the  reaction  is  often  little  or  nothing." 

Differential  Diagnosis. — Prostatic  disease  involves  chiefly  its  distinc- 
tion from  various  vesical  lesions,  because  the  early  subjective  s}*ndroiiie 
of  prostatic  involvement  is  vesical  and  only  in  later  as  the  disease 
advances  are  the  urethra,  ureters  and  kidneys  included.  The  most 
important  vesical  conditions  for  consideration  are  vesical  calculus, 
neoplasm  paralysis,  and  contracture  of  the  neck  of  the  bladder. 

Vesical  calculus  differs  from  prostatic  disease  in  the  findings  by  the 
cystoscope,  the  stone  searcher  and  rectal  and  bimanual  examination. 
There  is  no  enlargement  of  the  gland  except  by  congestion.  Cj'stitb 
is  commonly  an  earlier  and  more  marked  lesion  and  sometimes  the  con- 
cretion may  be  perceived  between  the  hands  in  a  bimanual  examination. 
The  subjective  symptoms  are  those  of  congestion  and  irritation  of  the 
bladder  floor  and  prostate  with  nocturnal  and  diurnal  pollakiuria  so 
as  to  make  distinction  from  early  prostatic  h>'pertrophy  most  difficult. 
In  advanced  life  vesical  lithiasis  may  precede  prostatic  change  with 
little  cystitis  or  at  most  one  of  low  giude,  with  ver>'  slow  development 
of  the  stone. 

In  true  hyi)ertrophy  of  the  prostate  stone  is  often  present  and  not 
sus|)ecte(i  or  found  until  oj)eration,  or  even  at  tliat  time  overlooked 
unless  care  be  taken  to  feel  for  stones  before  the  enucleation,  Tlie  stone 
is  usually  free  in  the  retroprostatic  pouch  or  more  or  less  fixed  in  a 
sacculation  secondary  to  chronic  cystitis,  or  in  an  anatomical  diverti- 
culum. With  tlu*  cystosco|)e  in  place  and  the  stone  in  view,  its  mobility 
and  freeiiom  from  such  attachments  may  be  demonstrated  by  lifting 
the  prostate  or  bladder  witli  the  finger  in  the  rectum.  Stone  as  a  sequel 
of  prostatic  enlargement  and  cystitis  occurs  in  about  one-fourth  of  all 
patients. 

Vesical  neoplasm  differs  from  hypertrophy  of  the  prostate  chiefly  in  the 
cystoscopic  demonstration.  This  is  easy  if  the  base  of  the  tumor  may 
be  studied  and  shown  to  be  embedded  in  normal  mucous  membrane. 
The  direct-vision  and  close-vision  instruments  are  very  serviceable  for 
this  point.  Implantation  of  the  tumor  at  any  part  of  the  bladder  except 
the  trigonum  over  the  prostate  in  particular  is  a  distinguishing  element. 

Benign  papilloma  of  the  bladder  has  its  own  characteristics,  as 
previously  described  in  this  subject. 

ricerating  papillary  carcinoma  with  its  sessile  base,  earlier  cystitis 
and  frequent  attachment  around  the  trigonum  is  far  more  difficult  of 
diagnosis  unless  the  mucous  membrane  is  still  normal  and  may  be 
foIlowtHi  up  into  the  base  of  the  neoplasm. 

Infiltratuig  carcinoma,  if  in  the  trigonum,  cannot  be  distingui^eil 
Iwm  prostatic  ci>nditions. 


Paralys'ui  or  paresis  of  the  bladder  wall  differs  from  hypertrophy  of  the 
prostate  in  having  a  negative  rectal  and  bimanual  examination  and  at 
least,  in  the  early  cases,  of  always  showing  a  cystoscopic  picture  of 
normal  mucosa  throughout  the  bladder  cavity  and  of  a  prostate  without 
general  or  nie<lian  lobe  involvement.  The  reason  for  the  sjinptoms  of 
pn>stati?m  are  tliat  the  weakness  or  paralysb  of  the  bladder  muscle 
prevents  total  and  permita  only  partial  evacuation  of  its  contents,  If 
the  residual  urine  is  large  in  quantity,  and  a  cause  of  cystitis  exists  and 
this  lesion  super%'enes,  then  the  picture  of  prostatic  disease  is  almost 
tj^jical.  The  commonest  source  of  such  a  bladder  is  tabes  dorsalis 
and,  of  course,  is  of  syphilitic  origin.  The  presence  of  the  physical 
signs  and  symptoms  of  tabes  preceding  and  accompanying  such 
bladder  symptMns  is  usually  the  diagnostic  point. 


CONTRACTURE  OF  THE  NECK  OF  THE  BLADDER. 

STnonym. — Prostatism  without  enlargement  of  the  prostate  is  the 
other  term  usually  applicfl  to  this  condition  whose  clinical  signs  so 
closely  simulate  thi)se  of  true  h>-pertrophy  of  the  prostate  that  it  must 
always  be  considered  when  other  signs  of  hj'pertrophy  are  lacking  and 
when  a  history  of  chronic  inflammation  is  given.  Chetwood'  has 
studied  this  condition  verv  thoroughly  and  points  out  that  (luthrie,' 
lS3fi.  Mercier,'  1856.  Sokell."  1S74,  Civiale.*  Von  Frjsch.'  IS'Hl.  and 
Sir  Henry  Thompson'  have  all  more  or  less  deliberately  and  definitely 
described  it. 

Etiology.— ^Contracture  of  the  neck  of  the  bladder  is  usually  inde- 
pendent of  but  may  be  identified  with  true  hj-pertrophy  of  the  prostate 
and  complicate  the  picture  thereof.  The  essential  factor  is  chronic, 
deeply  seated,  suppurative  inflammation  followed  by  chronic  produc- 
tive inflammation  on  either  the  vesical  or  the  urethral  surface  of  the 
neck  of  the  bladder  or  both. 

Pathology.— Contracture  of  the  neck  of  the  bladder  varies  with  the 
presence  i>r  absence  of  prostatic  hypertrophy. 

If  the  prostate  itself  is  normal,  the  patliology  is  tliat  of  chronic 
suppuration  and  infiltration  with  secondary  fibrous  contracture.  The 
overlying  mucosa  in  either  or  both  bladder  or  urethra  is  thickened 
and  polypoid,  the  muscle  body  is  invaded  by  the  sclerosing  process, 
the  vesical  outlet  is  deformed,  elevated,  displaced  and  more  or  less  or 
sometimes  totally  closed.  In  short,  the  condition  is  that  of  stricture  of 
the  urethra  locate<l  in  or  about  the  outlet  of  the  bladder  and  its  muscle. 

I  The  PraoUce  oE  Urology.  1913,  p.  435, 

'  London.  1836:  Lecturea.  vol.  ivi,  p,  271, 

'  Recberohes  Aaatomiiiuefl,  Patliologique 
Organes  Vnaairee.  GfnilaJrea,  etc..  Paris,  1S4 
ment  dea  Maladies  dea  OrRanes  G^'nito-urinai 

'  These  de  Pariii,  1874. 

'  Traits  Piaplique  BUr  lea  Maladies  dee  Otganea  G6iiiU>-Uni 
241-356, 

•  Krankheitcn  der  PruHtata,  ii,  ItllO. 

'  Diwaaes  of  Iho  Prostate,  Pme  Eosuy,  1M56,  ivii,  p.  3»3. 
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If  true  h>'pertrophy  of  the  prostate  is  coexistent  all  its  characteristic 
progressing  pathological  signs  are  added  to  those  of  the  contracture  at 
the  vesical  neck. 

Subjective  and  Objective  Syndromes. — The  subjective  symptoms  aie 
practically  identical  with  those  of  stricture  of  the  urethra  or  of  early 
prostatic  hypertrophy,  nocturnal  and  diurnal  frequency  of  urinati(Hi, 
occasional  involuntary  emptying  of  the  bladder,  dysuria,  hesitation  in 
starting,  decrease  in  the  size  and  force  of  the  stream  primarily  due  to 
the  obstruction  and  secondarily  due  to  the  atony  of  overstrained 
muscle. 

Objective  symptoms  of  contracture  of  the  neck  of  the  bladder  vary 
with  the  absence  or  presence  of  h\'pertrophy  of  the  prostate. 

If  the  prostate  is  not  enlarged  the  urethra  is  free  of  obstruction  up 
to  and  usually  through  the  sphincter,  a  blimt  point  sound  being  momen- 
tarily arrested,  then  suddenly  jumping  over  the  constriction.  A  short- 
beak  stone  searcher  passes  in  the  same  manner  and  when  reversed  with 
its  beak  backward,  catches  at  a  distinctly  narrow  ridge  on  being  with- 
drawn.   The  urethral  length  is  unchanged. 

With  prostatic  hypertrophy  present  all  the  characteristic  sjinptcmis 
and  signs  of  this  condition  are  added  to  those  of  the  constriction  at  the 
neck  of  the  bladder. 

Cystoscopy. — Urinalysis  shows  a  normal  bladder  except  in  late  cases 
with  secondary  cystitis.  In  contracture  of  the  neck  of  the  bladder 
cystoscopy  is  best  performed  with  close-vision  instruments,  such  as  the 
Acmi  or  Chetwood  convex  sheath  t>T)es,  or  better,  with  the  Buerger 
cystourethroscope  as  this  permits  examination  of  the  urethra  at  the 
same  sitting. 

The  muscle  is  fomid  to  present  a  prominent,  fixed,  irregular,  inelastic, 
congested  or  pale,  elevated  margin.  Within  the  bladder  around  the 
sphincter  and  within  the  prostatic  urethra  distal  to  it,  the  mucosa  is  in 
a  state  of  chronic  congestion  or  inflammation,  or  more  or  less  pale 
from  the  sclerosing  process,  much  as  is  seen  in  stricture  of  the  urethra 
at  other  points. 

Diagnosis. — ^The  diagnosis  of  contracture  of  the  neck  of  the  bladder 
rests  on  the  absence  of  tabes  dorsalis  or  other  form  of  spinal  paralj'sis 
and  stricture  of  the  urethra  as  the  other  conmion  causes  of  retention  of 
the  urine,  and  on  the  presence  of  a  urethra  with  normal  caliber  and 
length  and  a  prostate  without  hypertrophy. 

The  contracture  itself  must  be  instrumentally  determined.  The 
coromon  sound  with  blunt  point  mW  usually  enter  easily  after  a  brief 
hesitation  followed  by  a  slip  over  the  puckered  muscle.  The  short 
stone-searcher  of  Thompson  recognizes  the  same  condition  and  proves 
it  by  hooking  upon  it  if  withdrawn  with  its  beak  turned  backward  mto 
the  middle  line.  Palpation  with  the  stone-searcher  of  the  bladder  floor 
eliminates  intravesical  hypertrophy  of  the  prostate. 

Cystoscopy  confirms  tJiese  findings  by  adding  a  normal  bladder  as  a 
whole  and  no  prostatic  change. 

()l>eration  adds  the  final  step  in  diagnosis.    The  normal  outlet  of  the 
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bladder  is  to  the  operating  finger  firm  and  elastic  but  when  contracture 
of"  the  neck  exists  a  hard,  inelastic  bar  is  felt  which  is  passed  with 
diflRculty  at  best,  or  with  tearing  if  force  is  used,  or  may  even  be 
impassable. 

Contracture  of  the  neck  of  the  bladder  should  therefore  be  thought 
of  in  any  subject  showing  the  symptoms  of  prostatism  with  an 
unchanged  gland. 

Dangers. — ^That  the  Young  prostatic  punch  may  result  in  serious 
accident  if  its  teeth  are  bent  outward  is  shown  by  the  report  of  Swin- 
burne/ "after  the  insertion  of  the  instrument  while  it  was  in  the  bladder, 
and  then  withdrawing  it,  instead  of  catching  the  bar  it  slipped  into  the 
urethral  clanal  and  caught  about  four  inches  from  the  meatus.  I 
noticed,  on  inserting  the  instrument,  that  it  was  rather  tight  at  that 
point.  I  could  not  move  the  instrument  either  way.  I  attempted  to 
shut  the  knife  down  and  perhaps  cut  off  that  bite.  It  did  not  do  any- 
thing. There  was  nothing  to  do  but  perform  an  external  urethrotomy. 
When  I  got  the  instrument  out  I  found  that  one  of  the  teeth  had  been 
turned  a  little  bit  outward.'* 

UTHIASIS  OF  THE  PROSTATE. 

Occurrence. — ^Stone  in  the  prostate  is  rare  but  its  significance  is  great. 
Multiple  small  stones  are  the  rule,  as  shown  in  the  author's  specimen, 
Fig.  362. 

Varieties. — Primary-  cases  are  practically  unknown,  as  all  have  ante- 
cedent infections.  The  disease  is  never  acute  but  may  have  severe 
symptoms  by  recent  or  relapsed  mfection.  It  is  essentially  chronic 
like  lithiasis  elsewhere. 

Etiology. — As  in  all  other  lithiasis  the  exact  cause  is  unknown  but  the 
factors  are  probably  a  gland  damaged  by  old  disease  or  changed  by 
hypertrophy  with  infection  precipitating  the  chemical  elements  of  the 
normal  fluid. 

Pathology. — ^The  stones  occur  by  precipitation  in  the  acini  of  tlie  gland 
and  usually  in  one  lobe  or  part  of  a  lobe  rather  than  in  the  gland  as 
a  whole.  There  are  no  temj^orarj'  lesions  except  the  accompanying 
infection  which  may  recover  after  the  stones  are  removed,  leaving 
behind  them,  however,  changes  in  the  gland  similar  to  those  seen  in 
the  kidney,  for  example,  by  the  formation  pressure  and  attrition.  The 
associated  conditions  are  the  cystitis  and  other  ascending  infection  and 
the  chronic  posterior  urethritis  seen  with  other  prostatic  conditions. 

Symptoms. — To  those  of  prostatic  hjT)ertrophy  are  added  the  results 
of  the  stones :  Pain,  bleeding,  discharge,  pollakiuria,  tenesmus  and  the 
passing  of  stones.  The  pain  is  usually  deep  seated,  perineal,  increased 
by  urination,  defecation  and  attempted  coitus.  It  is  most  marked  when 
a  stone  is  being  passed,  and  is  then  urethra.  The  bleeding  is  often  only 
microscopic  but  may  be  copious,  especially  after  straining  at  stool  or 

»  Tr.  Am.  Urol.  Assn.,  1915,  ix,  289. 
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other  trauma.  The  dischai^  is  urethral,  moderate  or  marked  and 
usually  infected  with  various  organisms.  The  pollakiuria  and  tenesmus 
rest  on  the  physical  and  reflex  irritation  of  the  stonesand  the  accompany- 
ing cystitis.  The  passing  of  stones  is  variable.  The  author's  specimen, 
out  of  more  tJian  a  hundred,  numbers  well  over  thirty  stones  almost 
painlessly  passed  by  an  old  man. 


Fio.  362.— PrOHtatic  calculi.  Votuntsrily  voiJed.  oltea  impaclinR  in  the  uwlbn. 
making  them  temporarily  urethral  calculi;  weight  7.36  graromps;  composition  un'thn>»(ir 
and  urate  aalts:  occurrence  in  a  anilor.  aged  eighty  years,  in  robust  health  other  Ihaii 
edarged  proHtatc  with  cj-atitis;  Bpecimen  one-fourth  of  whole  quantit j;  passed.     (Author* 


The  objective  symptoms  are  those  of  the  enlarged  prostate  with  haiJ 
discrete  nodules  or  crepitating  masses,  positive  urethroscopic  and 
cystoscopic  examination,  j-ray  verification  and  occasionalb'  impact  ai 
sounds  for  other  exploring  instruments.  Impacted  stones  are  occ«si«i- 
ally  [>alpated  or  urethroscoped.  Dischai^  may  be  studied  as  in  ure- 
thritis and  the  dysuria  and  tenesmus  noted. 

The  termination  of  these  cases  is  advancing  suppuration,  compli- 
cating infections,  and  destruction  of  part  or  all  the  gland  in  neglecttd 
cases.    Treatment  may  restore  reasonable  local  and  bodily  hesltli- 

DiagnoBifl. — The  historj",  subjective  sjTnptoms,  objective  sjinptmis. 
urethroscopy,  cystoscopy  and  roentgenology  settle  the  question.  Swne 
stones  are  silent  and  discovered  at  operation. 

Treatment. — -As  soon  as  the  diagnosis  is  made  the  stones  should  be 
removed  by  prostatotomy  in  mild  cases,  occasional  during  sexual  lile 
or  by  pn)statectomy  in  severe  cases  in  age. 
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Abscess,  gonococcal  metastatic,  235 
diagnosis  of,  230 
etiology  of,  236 
occurrence  of,  235 
significance  of,  2S5 
symptoms  of,  236 
treatment  of,  236 
perinephritic,    differentiation    from 

pyonephrosis,  186 
periurethral  acute,  101 

definition  of,  101 
diagnosis  of,  102 
etiology  of,  101 
pathology  of,  101 
s>'mptoms  of,  102 
varieties  of,  101 
chronic,  102,  311 

follicidar,  102 
foUicular,  101 

aftcrtreatment  of,  104 
electrotherapy  of,  103 
hydrotherapy  of,  103 
serotherapy  of,  203 
surgical  management  of,  104 
treatment  of,  103 

instrumental,  104 
prostatic,  117 

Bacillus  coli  in  pus  of,  117 
treatment  of,  125 
of  seminal  vesicles,  130 
subphrenic,    differentiation    from 

pyonephrosis,  186 
of  uterus,  intramural  gonococcal,  610 
Acquired  stricture  of  urethra,  338 
Age  as  factor  in  gonococcal  infection,  614 
Alcohol  in  gonorrhea,  496 
Alkaline   combinations   for  neutralizing 

urine,  57 
AmorT)hous  urinary  sediment,  4(> 
Anaphylaxis.  476 
Anemia  of  bladder,  756 
Anesthetics  in  cystoscopy,  729 

in  urethroscopy,  628 
Aneurysmal   hemorrhage   from   kidney, 

936 
An^oma,  renal.     See  Varix,  renal. 
Antiblennorrhagics  in  acute  urethritis, 
503 
in  chronic  urethritis,  504 
Antibodies,  475 

Antipyrin  in  treatment  of  chordec,  58 
Anus,  chancroid  of,  215 


Anus,  funnel  shaped,  sodomy  and,  211 
Aortitis,  gonococcal,  225 
Appendages,  uterine,   gonococcal  infec- 
tion of,  577.     See  Uterine  appendages, 
gonococcal  infection  of. 
Appendicitis,  diagnosis  of,  587 
Araor  urinai  in  urethritis,  40 
Arthralgia,  gonococcal,  252 
Arthritis,  gonococcal,  248 
diagnosis  of,  255 
etiology  of,  249 
pathology  of,  251 
symptoms  of,  254 
treatment  of,  257 
varieties  of,  249 
Artificial  polyuria,  847.    See  Polyuria, 
artificial, 
temporary    glycosuria,    849.     See 
Glycosuria,  artificial  temporary. 
Asyndromic    hemorrhage   from   kidney, 
929 


B 


Bacilli:s  coli  as  cause  of  lu^teritis,  177 
conmiunis  in  acute  urethritis, 
20,  22,  44 
in  prostatic  abscess,  117 
in  urine,  471 
diphtheriae,  acute  urethritis  and,  22 
of  Ducrey,  20,  22 
tul)erculosis,  urethritis  and,  22 

in  urine,  472 
typhosus  in  acute  urethritis,  22 
Bacteremia,  gonococcal,  225 
definition  of,  225 
diagnosis  of,  229 
etiology  of,  227 
pathology  of,  228 
significance  of,  225 
symptoms  of,  228 
treatment  of,  230 
Bacterial  casts  in  urine,  466 
chronic  urethritis,  264 
nongonococcal  acut<»  urethritis,  22 
Bacteriemia.     Se^  Bacteremia. 
Bacterin,  combined,  of  Van  Cott,  514 

gonococcal,  513 
Balanitis,  89 

acute,  treatment  of,  96 
cancerous,  diagnosis  of,  96 
cardiovascular,  diagnosis  of,  96 
chancroidal,  92 

diagnosis  of,  95 
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Balanitis,  chronic,  96,  308 
definition  of,  308 
diagnosis  of,  310 
pathology  of,  309 
symptoms  of,  309 
treatment  of,  96,  310 
varieties  of,  309 
croupous,  diagnosis  of,  94 
definition  of,  89 
diabetic,  92 

diagnosis  of,  95 
diagnosis  of,  93 

differential,  94 
diphtheritic,  diagnosis  of,  94 
etiology  of,  90 
gonococcal  acute,  91 

diagnosis  of,  94-96 
treatment  of,  96 
microorganisms  as  causes  of,  90 
papillomatous,  diagnosis  of,  96 
pathology  of,  90 
relapsing,  308 
suppurative,  94 
symptoms  of,  91 
syphilitic,  92 

diagnosis  of,  94 
varieties,  89 

with  irretractible  foreskin,  92 
with  retractible  foreskin,  91 
Balanoposthitis,  89 

acute,  treatment  of,  96 

chronic,    96,    308.    See    Balanitis, 

chronic, 
diagnosis  of,  lH]K)rat()ry,  445 
gonococcal  acute.    See  Balanitis. 
rcla{)»in[^  'M)H 
Ballenger's  method  of  aborting  gonor- 
rhea, 49,  491 
Bangs'  syringe-sound,  295 
Bilharziasis,  804 

of  kidney,  937 
Bladder,  abnommlities    of,     cystoscopy 
of,  HIO 
affections  of,  753 

varictiivs  of,  754 
anemia  of,  750 
calculi  of,  cystoscopy  of,  808 
cancer  of,  775 
fungoid,  770 
indurated,  776 
infiltniting,  780 
impillary,  779 
8U{H^rficial,  776 
ca\itv  of,  changes  in  size  and  shape 

of,  752 
cystoscopy    of,    during   operations, 
811 
preparation  for,  735 
diseased,  75.'^ 
distomiasis  of,  803 
echinococcus  of,  803 
edema  of,  758 
fibroma  of,  778 
foreign  iHxlies  in,  799 

tn'atment  of,  808 
hyi)eremia  of,  active,  757 


Bladder,  hyperemia  of,  passive,  758 
irrigationof,  368,  371 
one-journey,  371 
two-journey.  368,  374 
ischemia  of,  756 
lesions  of,  754 
leukoplakia  of,  802 
lithiasis  of,  790 

cystoscopy  of,  792 
diagnosis  of,  796 
etiology  of,  795 
management  of,  797 
treatment  of,  797 
varieties  of,  795 
management  of,  in  c>'Htosoopy,  T36 
mucosa  of,  c>'sto6copic  subaiviaiuM 
of,  749 
edema  of,  759 

bullosum,  759 
hydatidifonne,  759 
inspection  of,  748 
serous  effusion  of.  758 
simple  cysts  of,  760 
muscularis  of,  lesions  of.  760 

reactions  of,  760 
myoma  of,  778 
neck  of,  749 

contracture  of,  961 

cj-Btoscopy  t>f ,  962 
diagnosis  of.  962 
etiologj'  of.  961 
pathology  of,  961 
syndn)mes  of,  9*V2 
objective,  9ti2 
8ubjeotivf».  9*>2 
synonyiiLs  of,  9«)1 
urethn>s<*opy  t)f,  644  >.  647 
neopUusHLS  of,  77ti 
(iiagntteiis  of,  777 

cy.'^tofM'opic.  7S1 
differentiation   of,    cvstofwopic, 

78;i 

transitional.  781 
treatment  of,  784 
cystoscopic,  810 
Hagner's  methiKi  of.  7S4 
Squier's  method  of,  785 
with  radium,  789 
varieties  of,  778 
normal,  740 

anatomv  of,  740 
orientation  of,  742 

with   axial    >isi(m    c>*st4)scr>|ie. 

746 
with  c>'8tourethrosoope.  747 
with  lateral  vision  c\'stu0C()pe, 
744 
papilloma  of,  778 
parasitic  diseases  of,  803 
plans  of  examination  of,  742 
purpura  of,  801 
rare  affections  of,  801 

anatomical,  801 
circulator>',  801 
inflamrnator>',  802 
traumatic,  806 
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Bladder,  sarcoma  of,  781 
simple  ulcer  of,  807 
therapeutics  of,  cystoscopic,  806 
trigone  or  trigonum  of,  749 

simple  edema  of,  259 
tuberculosis  of,  808 
ulceration  of,  773 
cancerous,  775 
definition  of,  773 
solitary,  of  Fenwick,  774 
traumatic,  773 
typhoid,  774 
varieties  of,  773 
ureteral  orifices  of,  750 
Blood  casts  in  urine,  466 
cholesterin  in,  865 
corpuscles  in  urine,  459 
creatinine  in,  8<55 
cryoscopy  of,  846 
gonococcus  in,  complement  fixation 

test  for.  A79 
noncoagulable  protein  in,  865 
salts  in,  866 
sugar  in,  866 
urea  in,  863 
uric  acid  in,  864 
Bougie-Srboule.     See  Bougies,  bulbous. 
Bougies,  bulbous,  in  urethral  stricture, 

347 
Braasch  excisor,  952 
Brick  dust  urinary  sediment,  467 
Bromides  in  treatment  of  chordae,  58 
Bulb  of  urethra,  anatomy  of,  435 
Bulbous  edema  of  posterior  urethra,  652 
Bursitis,  gonococcal,  248 
treatment  of,  257 


Cabot's  colorimetric  tubes,  857 
Calcium  oxalate,  4()7 
Calculi  of  bladder,  cystoscof)y  of,  808 
renal.     See  Kidney,  hthiasis  of. 
of  ureter,  836 

chemical  composition  of,  837 
cystoscojjy  of,  838 
diagnosis  of,  837 
impacted,  836 
migratory,  836 
sequels  of,  837 
treatment  of,  839 
ureteral  catheterization  in,  839 
of  urethra,  urethroscopy  of,  675 
in  females,  680 
Calculous  spennatocystitis,  (hagnosis  of, 

132 
Cancerous  balanitis,  diagnosis  of,  96 
Carcinoma  of  bladder,  775 
fungoid,  776 
indurated,  776 
infiltrating,  780 
papillary,  779 
superficial,  776 
of  urethra,  urethroscopy  of,  672 
in  female,  671 


Cardiac  lesions,  gonococcal,  223 
pathology  of,  224 
symptoms  of,  224 
treatment  of,  224 
Cardiovascular  balanitis,  diagnosis  of,  96 
system,  complications  of,  in  uretluri- 
tis,  223 
Caruncle,  urethral,  268 
Casper's  phloridzin  test,  850 
Casts  in  urine,  463 

Imcterial,  466 
blood,  466 
crystiilline,  466 
definition  of,  463 
false,  466 
fatty,  46t> 
granular,  465 
hyaUne,  464 
pus,  466 
waxy,  465 
Catarrhal  acute  pyelitis,  868 
definition  of,  868 
diagnosis  of,  869 
differentiation  of,  869 
etiology  of,  868 
pathogenesis  of,  868 
of  pregnancy,  870 
syndrome  of,  869 
treatment  of,  870 
urethritis,  bacteriology  of,  22 
diagnosis  of,  43 

urethroscopic,  661 
etiology  of,  20 
pathoKgy  of,  28 
symptoms  of,  36 
treatment  of,  urethroscopic, 
661 
Catheter,  indwelling,  in  spennatocystitis, 
137 
irrigation   treatment   of  urethritis, 

64,  69,  79 
unjteral,  advancement  of,  824 
degree  of  penetration  of,  824 
duration  of  retention  of,  825 
molding  of  retained,  826 
Catheterization  in  prostatitis,  125 
Cellulitis,  i:)elvic,  diagnosis  of,  587 
Cerebritis.    See  Encephalitis. 
Cervicitis,  gonococcal,  547 

aftertreatment  of,  555 
chronic,  549 
cure  of,  556 
diagnosis  of,  551 

differential,  551 
hydrotherapy  of,  553 
medication  in,  553 
pathology  of,  547 
relapsing,  550 
sigmficance  of,  547 
surgery  of,  555 
symptoms  of,  548 
treatment  of,  552 
varieties  of,  547 
neoplastic,  552 
sypnihtic,  551 
tuberculous,  552 
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Cervix,  amputation  of,  573 

aftertreatment  of,  573 
cure  of,  673 
mode  of  getting  specimens  from,  4S2 
Chancre  of  urethra,  304 
Chancroid  of  anus,  215 
of  rectum,  215 
of  urethra,  20,  30,  304 
Chancroidal  acute  urethritis,  diagnosis 

of,  45 
etiology  of,  20 
balanitis,  92 

diagnosis  of,  95 
chronic  urethritis,  304 

treatment  of,  304 
urethritis,  urethroscopy  of,  064 
Chancrous  chronic  urethntis,  304 
Chetwood    double-current    method   in 

urethritis,  72,  80 
Children,  prophylactic  treatment  of  after 

coitus,  486 
Cholesterin  in  blood,  865 
Chondritis,  gonococcal,  248 
treatment  of,  257 
Chordi^e,  35,  40 

prevention  of,  58 
treatment  of,  58 
Choroiditis     (chorioiditis),    gonococcal, 

240 
Circumcision  in  treatment  of  phimosis, 

87 
Cocci,  Gram-negative,  26 
Coitus,  precautions  after,  485,  486 
Colic,  spermatic,  128 
Colon,  neoplasm  of,  pyonephrosis  and, 

diflFerentiation  of,  187 
Colorimeter,  Calwt's  colorimetric  tul)es, 
857 
of  Duhoscq,  S55 
Dunning'H,  H58 
Hcllige  modified,  856 
universal,  856 
Complement  fixation  test,  476 

in  diagnosis  of  gonorrhea, 

3:^,39 
for  g(>n(KH.)ccu«,  478 
lalwratory  technic  of,  478 
liniitationA  of,  478 
prcmmtion  of  blood  for, 
4/7 
Composite  cystoscope,  704 
(3onaom  in  prophylaxis  of  gonorrhea,  485 
Condylomata  acuminata,  2^12 
aftertreatment  of,  207 
in  anus,  211 
definition  of,  202 
diagnosis  of,  204 

differential,  204 
electrotherapy  of,  206 
etioloK>'  of,  203 
gonococcal,  in  female,  599 
diagnosis  of,  602 
etiology  of,  600 
surgery  of,  (KW 
Hvniptonis  of,  6(X) 
treatment  of,  602 


Condylomata  acuminata,  local 
in,  207 
pathology  of,  203 
surgery  of,  207 
symptoms  of,  204 
synonyms  of,  202 
treatment  of,  205 
lata,  204 
syphilitic,  204 
Confcenital  stricture  of  urethra,  338 
Conjunctivitis,  ^noooccal,  241 
congemtal,  241 

pathology  of.  242 
symptoms  of,  242 
diagnosis  of,  244 
differentiation  of,  245 
etiology  of,  241 
hydrotherapy  of,  246 
medication  in,  246 
occurrence  of,  241 
significance  of,  ^1 
surgery  of,  247 
termination  of,  244 
treatment  of,  246 
nongonococcal,  242 
purulent,  bacteriology  of,  245 
diagnosis  of,  245 
Contracture  of  neck  of  bladder,  961 
cystoscopy  of,  962 
•  diagnosis  of.  962 
etiology  of,  961 
pathology  of,  961 
syndromes  of,  962 
synon>'m8  of,  961 
Copaiba  in  treatment  of  urethntis,  67 
Cowperitis,  109 

acute,  ^ith  retention,  112 

without  retention,  112 
aftertreatment  of,  115 
chronic,  112,312 
diagnosis  of,  312 
occurrence  of,  312 
pathology  of,  312 
significance  of,  312 
symptoms  of,  312 
treatment  of,  312 
varieties  of,  312 
with  retention,  312 
without  retention,  312 
diagnosis  of,  112 
electrotherapy  of,  1 13 
gonococcal  acute,  109-115 
treatment  of,  112 
curative,  113 
pathology  of.  111 
surgical  management  of,  114 
symptoms  of,  111 
varieties  of,  109 
with  retention.  111 
Cowper*s  glands,  anatomy  of,  435 

examination-tecnnic  of,  435 
pathology  of,  435 
Creatinine  in  blood,  865 
(^roupous  Imlanitis,  diagnonis  of,  94 
Cryom'opy,  846 

advantages  of,  846 
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>yoflcopy,  apparatus  for,  846 
of  blood,  846 
disadvantages  of,  846 
principles  of,  846 
soifrces  of  error  in,  847 
tedmic  of,  847 
of  urine,  846 
>yBtals,  urinary,  466 

ammonium  urate,  467 

calcium  oxalate,  467 

triple  phosphates,  468 

unc  acid,  4i67 
>ubeb6  in  treatment  of  urethritis,  67 
Mtaneous  lesions  in  urethritis,  201 
Cystitis,  166,  761 
acute,  762 

distribution  of,  762 

extension  of,  762 
aftertreatment  of,  176 

constitutional,  177 
chronic,  328,  766 

diagnosis  of,  171,  329 

distribution  of,  764 

pathology  of,  328 

special  forms  of,  764 

symptoms  of,  328 

treatment  of,  329 
complications  of,  169 
cure  of,  evidences  of,  177 
definition  of,  166,  761 
diagnosis  of,  169 

differentiation  from  posterior  ure- 
thritis, 172 

from  pyelitis,  172 

from  pyelonephritis,  172 

from  pyonephrosis,  172 
disseminate,  807 
electrotherapy  of,  174 
etiology  of,  166 
follicular,  766 

following  treatment  of  stricture,  416 
diagnosis  of,  417 
etiology  of,  417 
treatment  of,  418 
from  urethral  obstniction,  764 
glandularis,  766 
gonococcal,  766 

acute,  766 

treatment  of,  173 

chronic,  766 

treatment  of,  173 

diagnosis  of,  171 

in  female,  598 
granularis,  766 
hemorrhagic,  765 
Knorr's,  766 

local  management  of,  174 
medication  in,  174 
membranous,  765 
nongonococcal,  diagnosis  of,  171 
operations  for,  175 
pathology  of,  167 
phototherapy  of,  174 
senilis  feminanim,  772 
serotherapy  of,  174 
seven-glass  test  in  diagnosis  of,  168 


Cystitis,  subacute,  763 

suprapubic  cystotomy  in,  176 
surgery  of,  175 
symptoms  of,  167 

subjective,  762 
termination  of,  169 
tuberculous,  767 

cystoscopic  pictures  of,  769 

definition  of.  767 

differential  oiagnosis  of,  770 

focal  symptoms  of,  767 

patholo^  of,  768 

urinalysis  of,  768 
turbidity  testa  of,  170 
urethrotomy  in,  176 
varieties  of,  166,  761 
Cystoscope,  702 

accessories  to,  704 
axial  vision,  in  ureteral  catheteriza- 
tion, 828 
Braasch's,  833 
for  catheterization,  703 
composite,  704 
development  of,  702 
Eisner's,  833 
for  examination,  703 
introduction  of,  740 
laterovision  in  ureteral  catheteriza- 
tion, 830 
for  o]:)eration,  703 
optical  principles  of,  703 
retention  of,  in  ureteral  catheteriza- 
tion, 829 
tubular,  704 
types  of,  702 
universal,  704 
Cystoscopy,  682 

of  abnormalities  of  bladder,  810 

anesthetics  in,  729 

assistant  for,  725 

basic  principles  of,  682 

of  bladder,  during  operations,  811 

of  calculi  of  bladder,  808 

of  ureter,  838 
case  histories  in,  686 

records  in,  694 
cautions  concerning,  694 
of  chronic  prostatitis,  956 
of  contracture  of  n^k  of  bladder, 

962 
contraindications  of,  694 
diagnosis  charts  in,  701 
difficulties  in,  r^um6  of,  739 
electrical  generator  for,  715 
equipment  for,  711 
fever  as  indication  for,  693 
general  confirmations  of,  683 

indications  for,  682,  688 

treatment  chart  in,  701 
history  of,  702 
in  home,  725 
in  hospitals,  723 
in  hyoronephrosis,  898 
in  hypertrophy  of  prostate,  943 
indications  for,  688 
instrument  table  for,  724 
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Cystoscopy,  irrigating  attachments  of, 
713 
legging  for,  721 
in  uthiasis  of  bladder,  792 

of  kidney,  918 
lubricants  used  in,  719 
management  of  bladder  in,  736 
of  neoplasm  of  bladder,  810 
nurse's  duties  in,  725 
pain  as  indication  for,  693 
poor  visibility  in,  737 
postures  for,  723,  727 
preliminaries  of,  733 
preparation  for,  720 

of  patient,  720 

of  room,  720 
prerequisites  for,  732 
m  professional  office,  722 

floor  plan  for,  722 
sexual  investigation  in,  686 
sources  of  error  in,  754 
sterilization  of  apparatus  for,  717 
storage  of  apparatus  for,  715 
in  surgical  cases,  694 
tables  for.  723 
technic  of,  726 

in  ureteral  catheterization,  829 
urethral  investigation  in,  686,  691 
urinalysis  in,  690 

charts  in,  700 
urination  cards  in,  700 
of  wounds  of  ureter,  840 
Cystotomy,  suprapubic,  in  cystitis,  176 
Cysts  of  bladder,  760 
of  kidney,  937 
of  prostate,  utricular,  urethroscopy 

of,  666 
of  urethra,  follicular,  urethroscopy 
of,  667 


D'Arsonval  high-frequency  current,  501 
Diabetic  balanitis,  92 

diagnosis  of,  95 
Diagnosis,  elements  of,  428 
genei^  principles  of,  428 
history  blank  for,  429 
physical  examination  in  432 
general,  432 
local,  433 
rectal,  434 
Diathermy,  501 

indications  for,  502 
Diathetic  urethritis,  302 
acute,  302 

pathology  of,  28 
anterior,  302 
chronic,  302 
posterior,  302 
treatment  of,  302 
Diet  in  gonorrhea,  496 
Digestion,  disturbances  of,  in  lu^thritis, 

207 
Dilatation  in  chronic  urethritis,  287 
gradual,  institution  of,  375 


Dilatation,  gradual,  for  stricture,  365 
indications  for,  in  stricture,  366 
sounds  for,  370 

Bdm'qu^,  370,  371 
grooved,  370,  372 
irrigating,  370,  372 
tunneled,  370,  372 
urethral,   with   metal  instruments, 
377 
with  soft  instruments,  377 
vs.  operation  for  stricture,  363 
Dilators,  selection  of,  375 
Diphtheritic  balanitis,  diagnosis  of,  94 
Diplococcus  gonorrhoeae,  24 
Discharge  in  gonorrhea,  41 
Distoma  hematobia,  804 
Distomiasis  of  bladder,  803 
Dressings  in  gonorrhea,  497 
Drinks  in  gonorrhea,  496 
Duboscq,  colorimeter  of,  855 
Ducrey's  bacillus,  20,  22,  30,  43,  46 
Dunning's  colorimeter,  858 


E 


EcHiNOCoccus  of  bladder,  803 

of  kidney.  939 
Edema  of  bladder,  758,  759 

bulbous,  of  posterior  urethra,  652 
of  scrotum  in  epididymitis,  151 
Edematous  stricture  of  urethra,  341,  ^9 
Electrodes,  prostatic,  502 

urethral,  502 
Electrolysis  of  stricture,  384 
Electrotherapy  of  cowperitis,  113 
of  gonococcal  folliculitis,  101 
of  gonorrhea,  499 
of  periurethral  abscess,  103 
of  prostatitis,  123 
rectal,  in  urethritis,  293 
of  spermatocystitis,  135 
Encephalitis,  gonococcal,  239 
Endocarditis,  gonococcal,  224 
Endometritis,  gonococcal,  556 
acute,  559 

aftertreatment  of^  565 
chronic,  558,  559 
curettage  in,  565 
hydrotherapy  of,  563 
medication  in,  563 
surgery  of,  564 
treatment  of,  563 
cure  of,  565 
diagnosis  of,  561 

differential,  561 
etiology  of,  956 
hydrotherapy  of,  562 
hysterectomy  in,  573 

aftertreatment  of,  576 
c\u«  of,  576 
subtotal,  575 
total,  574 
medication  in,  563 
pathology  of,  557 
prophylaxis  of,  562 
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Endometritis,  gonococcal,  significance  of, 
556 

varieties  of,  556 
Epididymitis,  146 

acute,  in  undescended  testis,  153 
cessation  of  discharge  in,  151 
chronic,  152,  324 

diagnosis  of,  327 

etiology  of,  324 

occiurence  of,  324 

pathology  of.  326 

symptoms  of,  326 

treatment  of,  327 

tuberculosis  and,  157 

varieties  of,  324 
clasHification  of,  147 
clinical  importance  of,  146 
cure  of,  evidence  of,  162 
diagnosis  of,  153 
electrotherapy  of,  159 
epididymotomy  in,  160 
epididymo vasostomy  in,  161 
etiology  of,  147 

following  treatment  of  stricture,  416 
diagnosis  of,  417 
etiology  of,  416 
treatment  of,  418 
funiculitis  in,  153 
gonococcal,  146 

acute,  differential  diagnosis  of, 
153 

association    with    8{)ermato- 
cystitis,  149 
hydrotherapy  of,  159 
neoplastic,  156 

nongonococcal,  ctiolog>'  of,  148 
pathology  of,  148 
prognosis  of,  152 
prophylaxis  of,  157 
recurrent,  152 
relapsing  acute,  152 

chronic,  152 
rubber  bandage  in  treatment  of,  159 
scquelse  of,  152 
serotherapv  of,  159 
sterility  following,  152 
strapping  of  t<;stis  in,  160 
subacute,  152 
symptoms  of,  149 

local,  150 

systemic,  150 
syphilitic,  156 
termination  of,  151 
treatment  of,  157 

curative,  159 

operative,  160 
tuberculous,  155,  157 
urethritis  in,  treatment  of,  160 
Epididymoorchitis.    See  Epididymitis. 
Epididymotomy,  160 
Epididymovasostomy  in  epididymitis,  161 
Epitheua  in  urine,  461 

mensuration  of,  463 

renal,  462 

ureteral,  462 

urethral,  462 


Epithelia  in  urine,  vesical,  462 
EIruptive  acute  urethritis,  28 
Erysipelas,  scrotal,  diagnosis  of,  153 
Extravasation  of  urine,  424.    See  Urine, 
extravasation  of. 


Fallopian  tul>es,  tumors  of,  solid,  diag- 
nosis of,  587 
False  passage  in  urethra.    See  Urethra, 

false  passage  in. 
Fascia;  of  perineum,  423 
Fatty  casts  in  urine,  466 
Females,  ])rophylactic  treatment  of,  after 

coitus,  486 
Fenwick,  solitary  vesical  ulcers  of,  774 
Fibroma  of  bladder,  778 
Filaments,   laboratory  examination  of, 

457 
Filariasis  of  kidney,  936 
Filiform  urethra,  urethroscopy  of,  667 
Filiforms  in  urethral  stricture,  347 
Fistula  of  ureter,  840 
Follicular  cystitis,  766 

cysts  of  urethra,  urethroscopy  of, 

667 
periurethral  abscess,  101 
prostatitis,  acute,  117 
chronic,  125 
diagnosis  of,  119 
subacute,  117,  118 
Folliculitis,  gonococcal  acute,  treatment 
of,  100 
chronic,  treatment  of,  100 
paraurethral,  99 

acute,  treatment  of,  100 
chronic,  100,  310 

treatment  of,  100 
definition  of,  99 
diagnosis  of,  100 
eticnogy  of,  99 
pathology  of,  99 
symptoms  of,  100 
varieties  of,  99 
periurethral,  106.    See  also  Littritis. 
acute,  106 
chronic,  108 
treatment  of,  108 
preputial,  97 

acute,  treatment  of,  100 
chronic,  98,  310 

treatment  of,  100 
diagnosis  of,  98 
etiology  of,  98 
pathology  of.  98 
S3nnptom8  of,  98 
varieties  of,  98 
urethral,  chronic,  312 
Foreign  bodies  in  bladder.  799 
treatment  of,  808 
Fuller's  operation  of  vesiculotomy,  138 
Funiculitis,  chronic,  324 
diagnosis  of,  327 
etiology  of,  324 
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Funiculitis,  chronic,  occurrence  of,  324 

pathology  of,  326 

symptoms  of,  326 

treatment  of,  327 

varieties  of,  324 
complication  of  epididymitis,  153 
Fused  kidney,  939 


Gall-bladder  disease,  right  pyonephro- 
sis and,  185 
Glandular  complications  of  gonococcal 
acute  urethritis,  106 
cystitis,  766 
Gleet,  358 

Glycosuria,  artificial  temporary,  849 
physical  Imsis  of,  849 
technic  of,  850 
Gonococcal  abscess  of  uterus,  610 
acute  balanitis,  91 

complications  of,  93 
diagnosis  of,  94-96 
cowperitis,  109 

treatment  of,  112 
C3r8titis,  treatment  of,  173 
epididymitis,  146 
Uttritis,  106-109 

treatment  of,  108 
lymphangeitis  of  penis,  104 
treatment  of,  105 
paraphimosis,  treatment  of,  88 
proctitis,  209 

complications  of,  212 
diagnosis  of,  212 
etiology  of,  209 
orcurrenco  of,  200 
path()l()g>'  of,  210 
Hvmptoms  of,  210 
termination  of,  211 
tn\itment  of,  215 
varieties  of,  210 
pnMtatitis,  116 

patholog>'  of,  117 
treatment  of,  121 
varieties  of,  117 
pyelitLM,  tn»atment  of,  188 
pyelonephrit  is,     t  reat  ment     of, 

188 
8i)ermatoovstitis,   diagnosis  of, 
137' 
treatment  of,  134 
stomatitis,  20S 

diagnosis  of,  20S 
tn'atnient  of,  209 
ureteritis,  treatment  of,  ISS 
iin*thritis,   anteri»»r,   symptoms 
of,  39 
treatment  of,  5.'i 
haetcriolog>'  of,  24 
etiology  of/ 2 1 
nmnagement  of,  47,  55 
pathology  of,  31 
|)osterior,  romplieations  of, 
201 


Gonococcal    acute,   urethritis,   prophy- 
laxis of,  47 
treatment  of,  47 
abortive,  47-52 
conservati\'e,  53-55 
curative,  52-56 
local,  60 
systemic,  59 
urethrocystitis,  163 
diagnosis  of,  165 
pathology  of.  164 
»>'mptom8  of,  164 
treatment  of,  173 
aortitis,  225 
arthralgia,  252 
arthritis,  248 
bacteremia,  225 
l)acterin,  513 
bursitis,  248 
cervicitis,  547 

aftertreatment  of,  555 
chronic,  549 
cure  of,  55(i 
diagnosis  of,  551 

differential,  551 
hydrotherapy  of,  553 
medication  in,  553 
pathology  of,  547 
relapsing,  550 
significance  of,  547 
surgery  of,  555 
symptoms  of,  548 
treatment  of,  552 
varieties  of,  547 
clumdritis,  248 
chon>iditis,  240 
chmnic  co^lK»ritis.  112 

treatment  of,  112 
eystitis.  tn»atment  of,  173 
littritis,  treatment  of,  108 
lymphangi>itis  of  penis,  105 
treatment  of,  106 
prostatitis,  120 

treatment  of,  121 
pyelitis,  treatment  of,  ISS 
pyelonephritis,    treatment     of. 

188 
ureteritis,  treatment  of,  ISS 
urethritis,  264 
anterior,  264 
granulomata  in,  26S 
))apillomata  in,  268 
))athology  of,  'Xi 
posterior,  2tM,  268 
cure  of.  :m 
diagnosis  of,  291 
s>Tnptoms  of,  2»i9.  2S.S 
tn-atment  of,  289 
urothroc\'8t  it  is,    treatment    of. 
173 
condylomata  acuminata  in  female, 

599 
diagn<jsis  of,  602 
etiolog>'  of,  600 
surg<'r>'  of,  603 
s>Tnptom8  of,  600 
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Gonococcal   condylomata  acuminata  in 
female,  treatment  of,  602 
conjunctivitis,  241 
cystitis,  766 
acute,  766 
chronic,  766 
in  female,  598 
encephalitis,  239 
endocarditis,  224 
endometritis,  556 
acute,  559 

symptoms  of,  558 
treatment  of,  562 
aftertreatment  of,  565 
chronic,  558,  559 
curettage  in,  565 
hydrotherapy  of,  563 
medication  in,  563 
surgery  of,  564 
symptoms  of,  560 
treatment  of,  563 
diagnasis  of,  561 

difTcrential,  561 
etiology  of,  556 
hydrotherapy  of,  562 
•  hysterectomy  in,  573 

aftertreatment  of,  576 
cure  of,  576 
subtotal,  575 
total,  574 
medication  in  ,56i^ 
pathology  of,  557 
prophylaxis  of,  562 
significance  of,  556 
varieties  of,  556 
hydroarthrosis,  254 
infection  aft^r  menopause,  615 
age  as  a  factor  in,  614 
in  childhood,  614 
extragenital,  615 
genital,  614 
urinary,  615 
urogenital,  614 
of  female,  complications  of,  597 
extragenital,  597 
genital,  599 
local,  599 
systemic,  599 
urinary,  597 
in  old  age,  615 
in  pregnancy,  613 
in  puerperium,  613 
of  uterine  appendages,  577 
acute,  580 
chnmic,  582,  590 
cure  of,  590 
curettage  in,  592 
definition  of,  577 
diagnosis  of  ,584 

differential,  585 
etiology  of,  577 
hydrotherapy  of,  588 
medication  in,  588 
oophorectomy  in,  594 
pathology  of,  578 
relapsing,  583 


Gonococcal  infection  of  uterine  appen- 
dages, salpingeo- 
tomy  in,  592 
surgery  of,  589 

conservative,  595 
radical,  596 
symptoms  of,  581 
synonyms  of,  577 
treatment  of,  588 
types  of,  577 
uterine  suraery  in,  595 
varieties  of  577 
inflammation  of  vulvovaginal  glands, 

603 
acute,  605 

aftertreatment  of,  610 
chronic,  606 
cure  of,  610 
cystic,  606 
diagnosis  of,  606 
differentiation  of,  607 
medication  in,  609 
pathology  of,  604 
significance  of.  604 
surgery  of,  609 
symptoms  of,  604 
treatment  of,  608 
varieties  of,  604 
iritis,  240 

lesions  of  female  urethra,  678 
of  urethn)scopy,  643 
attachment  of,  643 
color  of,  643 
elasticity  of,  644 
folds  of,  644 
glands  of,  644 
gloss  of,  644 
thickness  of,  643 
vascularity  of,  643 
meningitis,  239 
metastatic  abscess,  235 
metritis,  566 
acute,  566 

complications  of,  567 
etiology  of,  566 
hydrotherapy  of,  570 
medication  in,  570 
pathology  of,  566 
significance  of,  566 
surgery  of,  570 
symptoms  of,  567 
treatment  of,  570 
chronic,  568 

curettage  in,  572 
etiology  of,  568 
heliotherapy  of,  571 
hydrotherapy  of,  571 
medication  in,  571 
pathology  of,  568 
significance  of,  568 
surgery  of,  572 
symptoms  of,  568 
tracnelectomy  in,  572 
treatment  of,  571 
diagnosis  of,  568 
differential,  569 
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Gonococcal  metritis,  treatment  of,  569 
myocarditis,  224 
myositis,  248 
neuralgia,  240 
neuritis,  240 
osteoarthritis,  252 
pericarditis,  224 
perichondritis,  248 
periostitis,  248 
peritonitis,  217 
in  female,  612 

diagnosis  of,  613 
etiology  of,  612 
pathology  of,  612 
symptoms  of,  612 
treatment  of,  613 
phimosis,  treatment  of,  86 
phlebitis,  225 
pleuritis,  238 
polyarthritis,  252 
pruritus  of  vulva,  603 

treatment  of,  603 
pyeb'tis  in  female,  598 
rheumatism,  248 
rhinitis,  238 
septicemia,  225 
spondjrloarthritis,  253 
synovitis,  252 
tenosynovitis,  24K 
thrombosis,  225 
toxemia,  225 
urethritis  in  female,  531,  598 

aftortreatment  of,  5^io 
chn)nic,  534 
cure  of,  5.S5 
diagnosis  <»f.  5.S2 
medication  in,  5.'i4 
8urgor\'  of,  534 
symptoms  of,  531 
treatment  of,  5.33 
varieties  of,  5.31 
vaccine,  513 
vaginitis,  538 

aftertreatment  of,  546 
cure  of,  546 
diagnasis  of,  540 

(lifTercntial,  541 
hydnitherapy  of,  543 
medication  in,  545 
pathoiog\'  of,  5^^8 
Hignificance  of,  5.38 
surger>'  of,  546 
symptoms  of,  539 
treatment  of,  .542 
vulvitis,  .>35 
acute,  5.36 

aftertreatment  of,  5^iS 
chronic,  5.36 
cure  of,  ,538 
diagnosis  of,  5.36 
hydn)therapy  of,  5.37 
me<lication  in,  537 
significance  of,  5.35 
surgery  of,  538 
symptoms  of,  5.35 
tn*atment  of,  5.36 


Gonococcal  vulvitis,  varieties  of,  535 
Gonoooccus,  21,  24 

associated  infections  of,  in  female, 

611 
definition  of,  611 
etiolog^r  of,  611 
occurrence  of,  61 1 
patholog>'  of.  611 
in  blood,  complement  fixation  teit 

for,  479 
characters  of,  cultural,  26 
morphological,  25 
natural,  24 
in  dried  pus,  demonstration  of,  474 
inununization  to,  dangers  of,  516 

reaction  to,  516 
method  of  Gram-staining  of,  25 
products  of,  515 
extracts  of,  515 
filtrates  of,  515 
in  urine,  470 

demonstration  of,  474 
Gonorrhea.    See  also  rrethritis. 
age  as  factor  in,  614 
chronic,  358.  See  Urethritin,  chninir. 
complement  fixation  test   in  duk^ 

nosis  of,  33,  39 
complications  of,  extragenital,  diag* 
nosis  of,  480 
genital,  diagnosis  of.  480 
sexual,  diagnosis  of,  480 
discharge  in,  41 
in  female,  481 

bacteriologj-  of,  527 
diagnosis  m.  4S1 
etiolog>'  of,  527 
patholog\'  of,  52S 
sites  of  infection  in.  4H1 
s|x*ciniens,  source  of,  4.sl 
8ymptomatolog>'  of,  .529 
instnictioiLs  to  those  ha\ing.  5«>,  .'ioS 
l>Tnphangeitis  in,  41 
metastases  of,  serothenipy  of,  .^1 
prophylaxis  of,  483 
after  coitus,  485 
|)<*rsr)nal,  4K3 

8ignifican(*e  of,  48.3 
tcchnic  of,  4S4 
s(KMal,  4S6 

imix>rtance  of,  4H*5 
tecnnic  of,  4ss 
with  condom,  4S5 
rectal.    See  Pn>ctitis,  gtmococcal. 
"shrcHls"  in,  41 
tc»chnic  of  obtaining  snu^ars   fn»ni, 

480 
toxemia  of,  senitlicrapv  of,  521 
treatment  of,  48;^ 
abortive,  490 

cases  suited  for.  490 
methods  of,  490 
piuiK>ses  of,  490 
curative,  492 

methods  of,  492 
purpose  of,  492 
electrotherapy  in,  499 
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Gonorrhea,  treatment  of^  electrotherapy 

in,  faradic,  500 

galvanic,  500 

status  of,  499 

varieties  of,  500 
expectant,  492 
hydrotherapy  in,  498 

cases  suited  for,  498 

purposes  of,  498 

technic  of,  499 
indications  of,  494 
-  pathologic,  494 

symptomatic,  494 
by  irrigation,  abortive,  491 

curative,  493 
local,  505 
management  of,  495 

definition  of,  495 

diet  in,  495 

dressings  in,  497 

drinks  in,  496 

hygiene  of,  495 

iniix)rtiince  of,  495 

nursing  in,  496 

rest  in,  495 

tobacco  in,  496 
massage  in,  497 

cases  suitable  for,  498 

forms  of,  498 

purposes  of,  498 

technic  of,  498 
ojierative,  509 

aftertreatment  of,  510 

cure  in,  510 
palliative,  491 

methods  of,  491 

imrpose  of,  491 
phototherapy  in,  499 

action  of,  499 

cases  suited  for,  499 

definition  of,  409 

technic  of,  499 
physictd  measures  in,  497 
purposes  of,  497 
preventive,  48,3 
serotherapy  in,  512 

contraindications  for,  522 

indications  for,  518 
surgical,  506 

nonoperative,  506 
s>Tnptomatic,  494 

methods  of,  494 

purjK)ses  of,  494 
systemic,  504 
test  in  diagnosis  of,  479 
Gonorrheal  periproctitis,  212 
stricture  of  rectum,  212 
Granular  casts  in  urine,  465 

cj-stitis,  76() 
Granulations  in  posterior  urethra,  654 
Granulomata  in  chronic  urethritis,  268 


Haoner's  method  of  treatment  of  neo- 
plasms of  bladder,  784 


Hagner's  operation  for  epididjrmotomy, 

160 
Harrar's  method  of  treating  gonococcal 

sepsis,  233-235 
Heliotherapv,  499.    See  Phototherapy. 
Hellige's  colorimeter,  856 
Hematology,  863 
chemical,  863 
Hematuria,  renal.     See  Kidney,  hemor- 
rhage from, 
from  Bilharziasis,  936 
from  filariasis,  936 
in  tumors,  905 
Hemorrhage  from  kidney,  927 
asyndromic,  929 
definition  of,  928 
diagnosis  of,  928 
etiology  of,  928 
painless,  929 

definition  of,  929 
diagnosis  of,  929 
etiology  of,  929 
nephritic,  930 
toxic,  930 
varicose,  931 
papillomatous,  933 
diagnosis  of,  934 
pathology  of,  933 
symptoms  of,  934 
treatment  of,  934 
syndromic,  934 

aneurysmal,  936 
definition  of,  934 
diagnosis  of,  935 
etiology  of,  934 
parasitic,  936 
traumatic,  935 
varieties  of,  9JM 
synonyms  of,  927 
varieties  of,  928 
varix,  931 

course  of,  932 
diagnosis  of,  932 

differential,  932 
pathogenesis  of,  931 
symptoms  of,  931, 932 
treatment  of,  933 
urethral.    See  Urethra,  hemorrhage 
from. 
Hemorrhagic  cystitis,  765 
Hernia  of  scrotum,  differentiation  from 

epididymitis,  156 
Herpetic  acute  urethritis,  pathology  of, 

30 
symptoms  of,  39 
urethritis,  urethroscopy  of,  661 
History  blank  for  diagnosis,  429 
Horseshoe  kidney,  939 
Hyaline  castas  in  urine,  464 
Hydatids  of  kidney.    See  Echinococcus. 
Hydroarthrosis,  gonococcal,  254 
Hydrocele,  acute,  151 

traumatic,  153 
Hydronephrosis,  893 
cystoscopy  in,  898 
definition  of,  893 
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Hydronephrosis,  diagnosis  of,  900 
differential,  901 
etiology  of,  894 
functional  renal  tests  in,  899 
physical  examination  in,  898 
symptoms  of,  895 
treatment  of,  902 
ureteral  catheterism  in,  898 
urinalysis  in,  898 
varieties  of,  894 
Hydrotherapy  of  gonococcal  cervicitis, 
553 
endometritis,  562,  563 
infection  of  uterine  appendages, 

588 
metritis,  570,  571 
urethritis,  498 
vaginitis,  543 
vulvitis,  537 
of  periurethral  abscess,  103 
of  spermatocystitis,  135 
Hyperemia  of  bladder,  active,  757 

passive,  758 
Hypertrophy  of  prostate,  123,  943 
cystoscopy  of,  943 
diagnosis  of,  951 
sjrmptoms  of,  943 
treatment  of,  951 
Hysterectomy  for  gonococcal  endome- 
tritis, 573 


Immunity,  475 
active,  513 
passive,  517 
Immunization  to  gonococciiH,  dangers  of, 
516 
reaction  to,  516 
Indigocarmine  test  of  renal  function,  851 

advantages  of,  852 
phvHiral  i)a8i8  of,  851 
technic  of,  851 
Infarct  of  kidney,  septic,  870 
definition  of,  870 
etiology  of,  872 
syinntonis  of,  872 
«vn(lrome  of,  872 
tn»atment  of,  873 
Infection,    urinar>',    412.      See    l'rinar>' 

infection. 
Inflammation  of  urethral  glands,  chronic, 
267 
of  vulvovaginal  glands,  gonococcal, 
603 
Inflanmiator>'  stricture  of  urethra,  340, 

349 
Injections  in  treatment  of  acute  urethri- 
tis, 61-64,  t>9 
in  treatment  of  i)himosis,  S6 
Inoculation  with  vaccine,  technic  of,  514 
Inst ilhit ion,  iii-Mtniments  for,  294-298 
Instillations     in     tn»atment     of     acute 

uH'thritis,  ()9 
IritLM,  gomMMK'cal,  240 

electrotherapy  of,  241 


Iritis,  ^noooccal,  treatment  of,  241 
Irrigating  sound,  Pedersen'a,  114 
Irrigation  of  bladder,  368,  371 
in  chronic  urethritis,  286 
method,  general  principles  of,  300 

in  treatment  of  urethritis,  70.  79 
subpreputial,  86,  97 

Pedersen's  method,  97 
in  treatment  of  phimosis,  86 
with  catheter  in  treatment  of  ure- 
thritis, 64,  69,  79 


Janet  method  in  alwrtive  treatnieot  of 

gonorrhea,  49 
Janet-Frank    s>'Tinge    in    treatmeoi    of 

urethritis,  61 
Janet-Valentine  method  in  urethritis,  71, 

80 


Kap8ammer*8  phk)ridzin  test,  H50 
Kelly's  apparatus  in  ureteral  catheleri- 

zation,  832 
introduction  of,  832 
withdrawal  of,  832 
Keyes-UItzmann  syringe,  295 
Kidney,  Bilharziasis  of,  937 
cysts  of,  937 
echinococcufl  of,  939 
ftlariasis  of,  936 
functional  capacitv  of.  841 
teats  of,  812  ' 

comi)arison  l>etwe(*n,  862 
fiLse<l,  939 

hemorrhage  from,  927 
asyndromic.  929 
deftnition  of,  928 
diagnosis  of,  928 
etiology  of,  928 
painless,  929 

definition  of,  929 
diagnosis  of,  929 
etiology  of,  929 
nephritic,  930 
toxic,  ft'W 
varicose,  931 
papillomatous,  9:^3 
diagnosis  of,  9.'i4 
|)atholog>'  of,  9:i3 
symptoms  of,  9^14 
treatment  of,  9:i4 
s>iidromic,  9!i4 

aneur>'"mal,  936 
definition  of,  934 
diagnosis  of,  935 
etiolog>'  of,  934 
parasitic,  936 
traumatic,  935 
varieties,  934 
8>'nonyms  of,  927 
varieties  of,  928 
horseshoe,  939 
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Kidney,  lithiasis  of,  909 
calculi  of,  913 

chemical  composition  of,  913 
definition  of,  909 
diagnosis  of,  923 

differentia],  923 
etiology  of,  912 
pathogenesis  of,  912 
symptoms  of,  914 
cystoscopic,  918 
obiective,  917 
raaiographic,  919 
subjective,  914 
urinary,  917 
treatment  of,  926 
neoplasm  of,  903 

definition  of,  903 
diagnosis  of,  907 

differential,  908 
hematuria  in,  905 
pyonephrosis  and,   differentia- 
tion of,  186 
radiography  in,  907 
symptoms  of,  objective,  906 

subjective,  904 
treatment  of,  909 
urinalysis  in,  907 
polycystic,  938 

cliagnosis  of,  938 
pathogenesis  of.  938 
symptoms  of,  938 
treatment  of,  938 
rare  diseases  of,  927 
septic  infarct  of,  870 

definition  of,  870 
etiology  of,  872 
symptoms  of,  872 
s>Tiarome  of,  872 
treatment  of,  873 
syphilis  of.  939 
tuberculosis  of,  881 

bacteriology  of,  891 

definition  of,  881 

diagnosis  of,  891 

differentiation  of,  891 

etiolog>'  of,  881 

functional      renal      tests     in, 

890 
occurrence  of,  881 
radiography  in,  890 
symptoms  of,  objective,  886 

subjective,  881 
treatment  of,  892 
ureteral  catheterism  in,  888 
urinalysis  in,  889 
unilateral,  939 
varix,  hemorrhage  in,  931 
course  of,  932 
diagnosis  of,  932 

differential,  932 
pathogenesis  of,  931 
symptoms  of,  931 
treatment  of,  933 
Kollmann's  irrigating  dilators,  287 

multiple  glass  test.  456 
Kromeyer  s  multiple  glass  test,  456 

62 


Lafayette  mixture,  68 
Leggings  for  cystoscopy,  721 
LeukopUkia  of  bladder,  802 
Lipuria  in  urine,  458 
Lithiasis  of  blaader,  792 

cystoscopy  of,  792 
diagnosis  of,  796 
etiology  of,  795 
management  of,  797 
treatment  of,  797 
varieties  of,  795 
of  kidney,  909 
calculi  of,  913 
chemical     composition    of, 

913 
diagnosis  of,  923 

differential,  923 
etiology  of,  912 
pathogenesis  of,  912 
sjrmptoms  of,  914 
cvstoscopic,  918 
obiective,  917 
raaiographic,  919 
subjective,  914 
urinary,  917 
treatment  of,  926 
of  prostate,  963 

diagnosis  of,  964 
etiology  of,  963 
pathology  of,  963 
symptoms  of,  963 
treatment  of,  964 
Littritis,  106 

aftertreatment  of,  109 
chrome,  108,  267,  312 
treatment  of,  108 
cure  of,  evidences  of,  109 
diagnosis  of,  107 
electrotherapy  of,  108 
gonococcal,  106-109 

acute,  treatment  of,  108 
chronic,  treatment  of,  108 
pathology  of,  106 
serotherapy  of,  108 
surgical  management  of,  109 
symptoms  of,  107 
treatment  of,  108 

instrumental,  109 
^nth  retention  (folliculitis),  106 
Liver,  enlarged,  differentiation  from  right 

pyonephrosis.  185 
Lonnstein's  multiple  glass  test,  456 
Luy's  multiple  glass  test,  452 
Lymphademtis  of  penis.    See  Lymphan- 

geitis. 
Ljrmphangeitis  of  penis,  acute,  104 
diagnosis  of,  105 
gonococcal,  104 
treatment  of,  105 
aftertreatment  of,  106 
chronic,  105,  311 

treatment  of,  105 
cure  of,  evidences  of,  106 
in  gonorrhea,  41 
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Magnesium  sulphate,  intravenous  injec- 
tions in  gonococcal  sepsis,  233 
Maisonncuve's     internal    urethrotomy, 

393 
Malaria  as  a  cause  of  urethritis,  22 
Males,  prophylactic  treatment  of,  after 

coitus,  485 
Martin's  operation  of  epididjrmovasos- 

tomy,  161 
Massage,  diagnostic,  272 
of  pn)state,  272 
of  vesicles,  272 
in  gonorrhea,  497 
in  prostatitis,  122 
in  spermatocystitis,  135 
Meatoscopy,  ureteral,  820 
Meatotomy,  preliminar>',  376,  388 
aft«'rtreatment  of,  389 
instruments  for,  388 
Membranous  cystitis,  765 

extravasation  of  urine,  424 
urethra,  urethroscopic  lesions  of,  567 
urethroscopy  of,  641 
Meningitis,  gonococcal,  239 
Metastatic  abscess,  gonococcal,  235 
Metritis,  gonococcal,  566     • 
acute,  5<>6 

complications  of,  567 
etiology  of,  566 
hydn)thorapy  of,  570 
me<licati()n  in,  570 
path()log>'  of,  iXk) 
significance  of,  cAiKS 
surgery  of,  570 
syinptonis  of,  o67 
treat iiM'iit  of,  570 
aftertreatinent  of,  571 
chronic,  .ViS 

curettage  in,  572 
etiologv'  of,  .'HkS 
h(»li<)therapy  of,  571 
hydrotherapy  of,  571 
medication  in,  571 
pathology-  of,  5<)X 
significanr<*  of,  5(>S 
surgery  of,  572 
synn)tonis  of.  5<)H 
tnichelectomy  in,  572 
treatment  of,  571 
cure  of,  572 
diagnosis  of,  5<)S 

differential,  5t)9 
tn'atment  of,  5t)9 
Micrococcus  blennorrhea*,  21 

eatarrhiilis.  20,  22,  M,  37,  43,  44 
in  acute  pn)ctitis,  213 
cultural  (|uahti(»8  of,  23 
morphology*  of,  23 
staining  proi>ertie8  of,  23 
wTeus  albus,  22 
fullax  in  acute  urethritis,  22 
gonorrhea*.  24 
pyogenes  aureus,  22 
Moniing  drop,  270  , 


Morris's  method  of  treating  peritonitis. 

222 
Multiple  glass  tests,  271-273,  450-156 
classes  of,  450 
seneral  principles  of,  450 
Kollmazm*8,  456 
Kromeyer's,  456 
Lohnstein's,  456 
Luy*s.  452 
two-glass,  451 
with  dvea,  456 
Wolliarsfs,  452 

PederseiiV  modifica- 
tion of,  453 
Young's,  456 
Myocarditis,  gomx^x^cal,  224 
Myoma  of  bladder,  778 
Myositis,  gonococcal,  248 
treatment  of,  257 


N 


Nkisberia  gonorrhese,  24 
I  Neoplasm  of  bladder,  776 
dia^oeis  of,  777 
varieties  of,  778 
of  kidney,  903 

definition  of,  90!) 
I  diagnosis  of,  907 

differential,  908 
hematuria  in.  905 
radiography  in.  907 
symptoms  of,  objective.  906 

subjectixT.  904 
treatment  of,  909 
urinalysis  in.  907 
varieties  of,  90:i 
of  prostate,  957 

diagnosis  of.  960 
radium  in,  959 
of  urethra  in  female,  urethnirtccipv 
of.  679 
Neopla^stic  cervicitw.  552 
epididymitis,  15(5 

spermatocystitis,  diagnosis  of.  132 
urethritis,  urethnwcopy  of.  6t>7 
warts,  205 
Nephrectomy  in  renal  infection.  HIO 
aftertreatment  of,  IIM 
drainage  in.  194 
evidences  of  cure  in.  im 
forms  of.  190 
incisions  in.  191 
technicof,  190-195 
Xei)hn)tomy  in  renal  infection,  195 
aftertreatment  in.  196 
cautions  in,  916 
e\ndences  of  cure  in,  197 
technic  of.  195-197 
Neuralgia,  gonococcal.  240 
Neuritis,  gonococcal.  240 
Nonlxacterial  nongonococcal  acute    ure- 
thritis. 21 
symptoms  of,  30 
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Nongonococcal    acute    urethritis,    bac- 
terial, 22 
bacteriology,  of  21 
complications  of,  260 
etiology  of,  19 
nonbacterial,  21 
symptoms  of,  36 
chronic  urethritis,  264,  341 
treatment  of,  301 
varieties  of,  301 
conjunctivitis,  242 
epididymitis,  etiology  of,  148 
lesions  of  female  urethra,  678 
urethritis  in  female,  529 

urethrdscopic  lesions  of,  651 
Nursing  in  gonorrhea,  496 


Obstruction  of  ureter,  8.35.    See  Ureter, 

ol)st ruction  of. 
Ointment  sounds,  284 

Pedersen's,  295 
Young's,  295 
One-journey  plan,  371 
Oophorectomy  in  gonococcal  infection, 

594 
Operation  vs.  Dilatation  for  stricture,  363 
Orchitis,  chronic,  324 

diagnosis  of,  327 
etiolog>'  of,  324 
occurrence  of,  324 
pathology  of,  32() 
svTiij)toni8  of,  32() 
treatment  of,  327 
comphcation     of     urethritis.       See 

Epididymitis, 
traumatic,  153 
Organic  stricture  of  urethra,  338,  343 
Orrhodiagnosis,  475 
Orrhotherai)y.     See  Serotherapy. 
Osteoarthritis,  gonococcal,  252 
Otis's  internal  urethrotomy,  391 
Oudin  high-frequency  current,  501 

in    internal     urethro- 
tomy, 394 
Ovarian  tumors,  diagnosis  of,  586 


Painless  hemorrhage  from  kidney,  929 
Papilloma  of  bladder,  778 

in  chronic  urethritis,  268 

renal,  933 

hemorrhage  from,  934 

of  urethra,  urethroscopy  of,  669 
in  female,  679*^ 
Papillomatous  balanitis,  diagnosis  of,  96 
Paraphimosis,  acute,  83 

chrome,  308 

definition  of,  83 

diagnosis  of,  84 

etiology  of,  83 

symptoms  of,  83 


Paraphimosis,  treatment  of,  88 
Parasites  of  urine,  470 
Parasitic  diseases  of  bladder,  803 
hemorrhage  from  kidney,  936 
Paraurethral  folhculitis,  acute,  99 

chronic,  100,  310 
Parenchymatous  prostatitis,  117,  119 
diagnosis  of,  120 
symptoms  of,  119 
Pedersen's  ointment  sound,  295 

method  of  subpreputial  irrigation,  97 
seven-glass  test,  168,  455 
8\Tinge  in  treatment  of  urethritis,  61 
Pelvic  celluhtis,  diagnosis  of,  587 
Pelvis,  radical  surgery  of,  596 
Penile  extravasation  of  urine,  424 
urethra,  urethroscopy  of,  641 
Penis,  lymphangeitis  of,  acute,  104 

diagnosis  of,  105 
Periarthritis.     See  Arthritis. 
Pericarditis,  gonococcal,  224 
Perichondritis,  gonococcal,  248 
Perineum,  fascia'  of,  423 
Periostitis,  gonococcal,  248 
Periproctitis,  gonorrheal,  212 
Peritonitis,  gonococcal,  217 

aftertreatment,  of  223 
diagnosis  of,  219 

differential,  219 
electrotherapy  of,  220 
etiolog\'  of,  218 
general,  in  female,  612 

diagn^osis  of,  613 
etiology  of,  612 
pathology  of,  612 
symptoms  of,  612 
treatment  of,  613 
lai)arotomy  in,  221 
medication  in,  220 
Morris's    method    of    treating, 

222 
occurrence  of,  217 
patholog>'  of,  218 
phototherapy  of,  220 
significance  of,  217 
surgery  of,  221 
symptoms  of,  218 
treatment  of,  210 
curative,  220 
generalized,  222 
locab'zed,  222 
plastic,  222 
varieties  of,  218 
Periurethral  alwceas,  chronic,  311 
foUicular  abscess,  101 
folliculitis,  acute,  106 
chronic,  108 
treatment  of,  108 
Periurethritis,  acute,  107 

chronic,  267 
Pfeiffer's  phenomenon,  475 

streptobacillus  in  acute  urethritis,  23 
Phagocyte  count,  512 
Phenacetin  in  treatment  of  chordee,  58 
Phenolsulphonephthalein  test,  852 
advantages  of,  852 
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Phenolsulphonephthalein  test,  disadvan- 
tages of,  852 
Pedersen's  chart  for,  858-862 
physical  basis  of,  852 
teclmic  of,  853 
Phimosis,  83 

acute,  treatment  of,  86 
chronic,  308 

treatment  of,  86 
circumcision  in,  87 
cure  in,  evidences  of,  88 
definition  of,  83 
diagnosis  of,  84 
etiology  of,  83 
^nococcal,  treatment  of,  86 
irrigation  technic  in  treatment  of,  86 
symptoms  of,  83 
Phlebitis,  gonococciil,  225 
Phloridzin  test,  850 

Casper's,  850 
deductions  from,  851 
Kapsammer's,  850 
results  of,  851 
Phosphates,  ammoniomagnesium,  468 

calcium  amorphous,  468 
Phosphaturia  in  spermatocystitis,  129 
Phototherapy  in  gonorrhea,  499 
Phylaoogens,  515 
Pilcher's  bag,  954 
Neuritis,  gonococcal,  238 
Plica  interureterica,  761 

ureterica,  761 
Polyarthritis,  gonococcal,  252 
Polycystic  kidney,  938 

diagnosiH  of,  938 
pathogenesis  of,  938 
syniptonis  of,  938 
treatment  of,  938 
Pob^pi  of  urethra,  269 

urethroscopy  of,  670 
in  female,  679 
Pol\r]X)id  masses  in  posterior  urethra,  655 
Polyuria,  artificial,  847 

advantages  of,  849 
deductions  from,  849 
disadvantages  of,  849 
phN-sical  basis  of,  847 
resiilts  of,  849 
technic  of,  847 
Posthitis,  89 

acute,  treatment  of,  96 
chronic,  96,  308 

treatment  of,  96 
gonococcal.    See  Balanitis,  gonococ- 
cal, 
relapsing,  308 
Pregnancv,  gonococcal  infection  in,  613 

tubal,  diagnosis  of,  587 
Prepuce,  nomuil  flora  of,  21 
l*reputial  folliculitis,  acute,  97 

chnmic,  98,  311 
Proctitis,    catarrhal,    differentiation    of, 
from  gonococcal,  214 
chancn)idal,  differentiation  of,  from 

gonococcal,  21.5 
gonococcal  acute,  209 


Proctitis,  goDoooocal  acute,   aftcrtmt* 

ment  of,  217 
oompUcationa  of,  212 
cure  of,  evidences  of,  217 
diagnosis  of,  212 

differential,  214 
etiology  of,  209 
hydrotherapy  of,  216 
occurrence  of,  209 
pathology  of,  210 
surgery  of,  216 
symptoms  of,  210 
termination  of.  211 
treatment  of,  215 
varieties  of,  210 
syphihtic,  differentiation    of,   from 
gonococcal,  214 
Prostate  gland,  436 

abscess  of,  treatment  of,  125 
anatomy  of,  436 
diseases  of,  943 
examination  of,  437-441 
hyi)ertrophy  of,  943 
cystoscopy  of,  943 
diagnosis  of,  951 
symptoms  o^,  M3 
treatment  of,  951 
lithiasis  of,  963 

diagnosis  of,  964 
ctiolog>'  of,  963 
pathology  of,  963 
symptoms  of,  963 
tn*atment  of,  964 
massage  of,  diagnostic,  272 
neoplasm  of,  957 

diagnoitis  of,  960 
diffen^ntial,  960 
mdium  in,  959 
utricular  cvst  of,  urpthnieoopy 
of,  (i6t> 
I^nwtatic  electrodes.  502 

extravasation  of  urine.  424 
punch,  Young's,  9t>3 
secretion,   Young's  method  of  ob- 
taining, 317 
urethra,    diseases    of,    c>'Bto0oopic 
treatment  of,  656 
urethroscopy  of,  640 
Prostatitis,  116 

aftertreatment  of,  125 
chronic,  120,  313,  956 
cvstoscopy  of,  956 
(diagnosis  of,  317 
etiology  of,  313 
pathology  of,  313 
8\Tnptoms  of,  314 
treatment  of,  121,  317 
cure  of,  evidences  of,  125 
diagnosis  of,  119 

microscopic,  121 
electrotherapy  ojf,  1^ 
etiology  of,  1 16 
follicular,  acute,  117 
chronic,  125 
diagnosis  of,  119 
subacute,  117,  US 
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Prostatitis  following  treatment  of  stric- 
ture, 416 
diagnosis  of,  417 
etiology  of,  417 
treatment  of,  418 
gonococcal  acute,  117 

pathology  of,  1 17 
hydrotherapy  of,  123 
massage  in,  122 
occurrence  of,  116 
parendiymatous,  acute,  117,  119 

diagnosis  of,  120 
rectal  signs  of,  118 
secretion  of,  examination  of,  317 
suppurative,  treatment  of,  125 
symptoms  of,  117 
treatment  of,  121-126 
curative,  122 
local,  124 
medicinal,  124 
tuberculous,  957 

diagnosis  of,  957 
urinaiy  signs  of,  118 
Pruritus  of  vulva,  gonococcal,  603 

treatment  of,  603 
Pseudodiphtheria  bacilli,  acute  urethritis 

and,  22 
Puerperium,  gonococcal  infection  in,  613 
Purpura  of  bladder,  801 
Pus  casts  in  urine,  466 
cells  in  urine,  460 

dried,  gonococcus  in,  demonstration 
of,  474 
Pyebtis,  177 

acute,  diagnosis  of,  183 
ascending,  180 
catarrhal  acute,  868 

definition  of,  868 
diagnosis  of,  869 
differentiation  of,  869 
etiology  of,  868 
pathogenesis  of,  868 
of  pregnancy,  870 
syndrome  of,  869 
treatment  of,  870 
chronic,  329.   See  Ureteritis,  chronic, 
descending,  182 

differentiation  from  c>'stitis,  172 
etiology  of,  178 

gonococcal,  acute,  treatment  of,  188 
chronic,  treatment  of,  188 
in  female,  598 
gonococcus  as  cause  of,  178 
occurrence  of,  177 
pathology  of,  179 
pyogenic  cocci  as  cause  of,  178 
symptoms  of,  180 
termination  of,  182 
Pyelonephritis,  329 

acute,  diagnosis  of,  183 

ascending,  181 

chronic,  diagnosis  of,  183 

descending,  182 

differentiation  from  cystitis,  172 

essence  of,  179 

gonococcal  acute,  treatment  of,  188 


Pyelonephritis,      gonococcal      chronic, 
treatment  of,  188 
invasion  of,  181 
laboratory  findings  in,  181 
pathology  of,  179 
suppurative  acute,  873 

definition  of,  873 
diagnosis  of,  877 
etiology  of,  873 
pathogenesis  of,  873 
physical    examination    of, 

876 
syndrome  of.  873 
treatment  of,  877 
symptoms  of,  181 
termination  of,  183 
Pyogenic  organisms  in  urine,  471 
urethritis,  303 
acute,  303 

diagnosis  of,  44 
symptoms  of,  37 
anterior,  303 
chronic,  303 
posterior,  303 
treatment  of,  303 
Pyonephrosis,     877.    See    also    Pyelo- 
nephritis, 
conclusions,  880 
definition  of,  877 
diagnosis  of,  184 

differential,  184-188 
with  radiography,  184 
differentiation  from  cystitis,  172 
etiology  of,  878 
left,  enlarged  spleen  and,  184 
stomach  tumors  and,  185 
nephrectomy  in,  190 
pathology  of,  878 
right,  enlarged  liver  and,  184 

gall-bladder  disease  and,  185 
symptoms  of,  urinary,  879 

vesical,  879 
syndrome  of,  878 
treatment  of,  880 
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Radiography,  diagnosis  of  pyonephrosis 
and,  184 
in  lithiasis  of  kidney,  919 
in  renal  tumors,  907 
in  tuberculosis  of  kidney,  890 
Radium  in  cancer  of  bladder,  789 
in  neoplasm  of  prostate,  959 
Rectal  electrotherapy  in  urethritis,  293 
examination  in  stricture  of  urethra, 
348 
Rectum,  chancroid  of,  215 

gonorrheal  stricture  of,  212 
Renal  function,  indigocarmin  test  of,  851 

advantages  of,  852 
physical  basis  of,  851 
technic  of,  851 
phenolsulphonephthalein  test 
of,  852 
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Renal   function,    phenolsulphonephthar 

lein  test  of,  advan- 
taees  of,  852 
disaavantages  of,  852 
phjrsical  basis  of,  852 
technic  of,  853 
phloridzin  test  of,  850 
Casper's,  850 
deductions  from,  851 
Kapsammer's,  850 
results  of,  851 
tests  of ,  in  hydronephrosis,  899 
in  tuberculosis  of  kidney, 
890 
functional  diagnosis,  advanced,  844 

essential  data  of,  844 
papilloma,  933 

hemorrhage  from,  934 
Retention  of  urine.    See  Urine,  reten- 
tion of. 
Retrojection,  apparatus  for,  298 
Retroperitoneal    growths,    pyonephrosis 

and,  differentiation  of,  187 
Rheumatism,    gonococcal,    248.    See 
Arthritis, 
aftertreatment  of,  259 
cure  of,  evidence  of,  260 
diflFerentiation    from    simple 

rheumatism,  256 
electrotherapy  of,  258 
hydrotherapy  of,  258 
mechanotherapy  of,  257 
phototherapy  of,  258 
serotherapy  of,  259 
surgery  of,  259 
treatment  of,  257 
curative,  257 
local,  258 

medicamentous,  258 
prophylactic,  257 
simple,    aifFerentiation   from   gono- 
coccal, 256 
Rhinitis,  gonococcal,  238 
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Sactosalpinx,  diagnosis  of,  586 
Salpingectomy  in  gonococcal   infection, 

592 
Salts,  blood  content  of,  866 
Sandalwood  oil  in  treatment  of  urethritis, 

67 
Sarcoma  of  bladder,  781 

of  urethra,  urethroscopy  of,  674 

in  female,  680 

Schwartz's  complement  fixation  test  in 

gonorrhea,  33,  39 
Scrotum,  edema  of,  in  epididymitis,  151 
erysipelas  of,  simulation  of  epidid- 
ymitis by,  156 
hernia  of,  simulation  of  epididymitis 
by,  156 
Segrcgators,  urinary,  704 
Seminal  vesicles,  alwcess  of,  130 

massage  of,  diagnostic,  272 


Seminal  vesicuh'tis,  126.    See  Spermato- 

cystitis. 
Septicemia,  gonococcal,  225 
definition  of,  225 
diagnosis  of,  229 
electrotherapy  of,  231 
etiology  of,  227 
fatal,  229 

hydrotherapy  of,  230 
intravenous  injections  of  mag- 
nesium sulphate  in,  233 
occurrence  of,  226 
pathology  of,  228 
phototherapy  of,  230 
significance  of,  225 
surgery  of,  232 
symptoms  of,  228 
treatment  of,  230 
Serotherapy  in  gonorrhea,  contraindica- 
tions of,  522 
indications  for,  518 
Serum,  antigonococcic,  517 
Serum  diagnosis,  475 
Seven-glass  test  of  author,  168,  455 
"Shreds"  in  gonorrhea,  41 
Silver  salts  in  treatment  of  urethritis,  66 
Sinclair,  external  urethrotomy  of,  ^)3 
Sodomy,  funnel  shaped  anus  in,  211 

rectal  gonorrhea  and,  211 
Solutions    for    irrigation    treatment   of 
urethritis,  72,  73 
for  local  treatment  of  urethritis,  66, 
69 
Sounds  for  irrigation,  284,  287 

and  dilatation,  370-374 
method  of  passing,  298 
for  ointments,  284 
use  of,  in  acute  prostatitis,  125 
Spasmodic  stricture  of  urethra,  341,  349 
Spermatocystitis,  126 
acute,  127 

compUcations  of,  131 
diagnosis  of,  131 
differential,  131 
in  nonretention  cases,  131 
in  retention  cases,  131 
aftertreatment  of,  137 
association   of,    with    epididymitis, 

149 
calculous,  132 
chronic,  127,  133,  318 
diagnosis  of,  133,  324 
etiology  of,  319 
pathology  of,  320 
significance  of,  323 
symptoms  of,  322 
treatment  of,  324 
varieties  of,  319 
with  retention,  133 
without  retention,  133 
diagnosis  of,  microscopic,  129 
etiology  of,  126 
gonococcal,  diagnosis  of,  131 
electrotherapy  of,  135 
hydrotherapy  of,  135 
massage  in,  135 
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Spermatocystitis,  gonococcal,  treatment 
of.  134 
neoplastic,  diagnosis  of,  132 
occurrence  of,  120 
pathology  of,  127 
retention  of  urine  in,  136 
serotherapy  of,  130- 
suppurative.  130 
symptoms  of,  128,  134 
local,  129 
objective,  120 
rectal,  128,  134 
subjective.  128,  134 
urinary,  128,  134 
systemic  management  of,  130 
termination  of,  130 
treatment  of,  134 

instrumental,  137 
lociil,  130 
tul)erculous,  diagnosis  of,  131 

treatment  of,  132 
vasopuncture  in,  137 
vasostomy  in,  137 
vesiculotomy  in,  138-140 
with  retention,  130 
without  retention,  130 
Spirochapta  balantiditis,  29 
Spleen,    enlarged,    dilTerentiation    from 

pyonephrosis,  184 
Spondylarthritis,  gonococcal,  2r)3 
Squier's   method  of  treat moiit    of  noo- 
l)lasms  of  bladder,  78.") 
oixjration  of  vesiculotomy,  143-lM) 
Staphylococci  in  acute  urethritis,  22 

in  urine,  471 
Sterility  following  ei)ididymitis,  152 
St^miatitis,  gonococcal,  208 
diagnosis  of,  208 
treatment  of,  209 
Stone  searchers,  798 
Streptococcus  in  uriiu'.  471 
Stricture  of  rectum,  goiiorrlu'Ml,  212 
of  ureter,  8.34 

diagnosis  of,  8.35 
etiology  of,  834 
pathology  of,  S31 
sequels  of.  834 
treatment  of,  8-35 
of  urethra,  334 
ac(iuired,  338 
chronology  of,  341 
close,  347 

dilatation  of,  370 
complications  and  seciuelaj  of, 
418 
diagnosis  of,  420 
differentiation  of,  421 
etiology  of,  419 
pathology  of,  420 
significance  of,  418 
symptoms  of,  420 
treatment  of,  421 
congenital,  338 

cystitis  following  treatment  of, 
'  410 
definition  of,  3^34 


Stricture  of  urethra,  diagnosis  of,  353 
differential,  350 
with  rectal  touch,  348 
with  urethfoscopc,  348 
dilatation  of,  continuous,  383 
due  to  external  pressure,  341, 

350 
edematous,  341,  349 
electrolysis  of,  384 

aftertrcAtment  of,  387 
ciiscs  suited  for,  385 
d* Arson val.  387 
galvanic,  380 
history  of,  384 
instruments  for,  386 
technic  of,  380 
epididymitis    following    treat- 
ment of,  410 
etiology  of,  334 
in  female,  599 

symptoms  of,  599 
treatment  of,  599 
gonococcal,  dilTerentiation  from 
inflammatory,  350 
from  periurethral,  357 
from  sp:ismodic,  357 
from  traumatic,  357 
inflammatory,  340,  349 
oix»n,  dilatation  of,  370 
organic,  338,  343 

symptoms  of,  343 
pathology  of,  330 
l)re vent  ion  of,  358 
prostatitis  following  treatment 

of,  410 
relapse  of,  352 
resection  for,  407 
r(*tention    of    urine    following 

treatment  of,  421 
significance  of,  358 
spasmochc,  341,  349 
termination  of,  351 
tight,  347 

dilatation  of,  379 

with  filiforms,  380 
with  irrigation  sounds, 

379 
with     nonirrigating 

sounds,  382 
with  soft  instruments, 
382 
traumatic,  341,  350 
treatment  of,  358 
accidents  of,  407 
immediate,  302 
methods  of,  302 
operative,  388 
preparatory,  358 
with  cj'stoscope,  656 
urethritis   following   treatment 

of,  410 
urethrotomy,  external  for,  395 

internal  for,  388 
use  of  metal  (Ulators  in,  377 
of  soft  dilators  in,  377 
Styptics  for  urethroscopy,  628 
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Subpreputial  irrigation,  86 

Pedereen's  method  of,  97 
Sugar,  blood  content  of,  866 
Suppurative  acute  pyelonephritis,  873 
definition  of,  873 
diagnosis  of,  877 
etimogy  of,  873 
pathogenesis  of,  873 
physical    examination    of, 

876 
syndrome  of,  873 
treatment  of,  877 
balanitis,  94 

prostatitis,  treatment  of,  125 
spermatocystitis,  130 
urethritis,  urethroscopy  of,  661 
Syndromic  hemorrhage  from  kidney,  934 
Synovitis,  gonococcal,  252 
Syphilis  of  kidney,  939 

of  urethra,  304 
S3rphilitic  acute  urethritis,  bacteriology 

of,  22 
diagnosis  of,  45 
etiology  of,  20 
pathology  of,  28 
balanitis,  92 

diagnosis  of,  94 
cervicitis,  551 
chronic  urethritis,  304 

treatment  of,  304 
condylomata,  204 
epididymitis,  155 
urethntis,  urethroscopy  of,  665 
S3rringe,  Janet-Frank,  in  treatment  of 
urethritis,  61 
Keyes-Ultzmann,  295 
Peaersen's,  in  treatment  of  urethri- 
tis, 61 
technic  of  use  of,  in  urethritis,  61-64 
Syringe-sound,  Bangs',  295 


Tenosyngvitib,  gonococcal,  248 

Test    glass,    multiple,    in    diagnosis    of 

urethritis,  41,  43 
Testicle,    state    of,    after    epidid3rmo- 

orchitis,  152 
Testis,  strapping  of,  in  acute  epididy- 
mitis, 160 
undescended,  epididymitis  in,  153 
Thermophores,  use  of,  in  treatment  of 

urethritis,  502 
Thrombosis,  gonococcal,  225 
Tobacco  in  gonorrhea,  496 
Toxemia,   gonococcal,   225.    See  Septi- 
cemia and  bacteremia. 
Toxic  painless  hemorrhage  from  kidney, 

930 
Trachelectomy,  in  gonococcal  metritis, 

672 
Traumatic  acute  urethritis,  diagnosis  of, 

46 
etiology  of,  20 
affections  of  bladder,  806 


Traumatic  chronic  urethritis,  263,  305 
treatment  of,  306 
hemorrhage  from  kidney,  935 
hydrocele,  acute,  153 
orchitis,  153 

stricture  of  urethra,  341,  354 
ulcers  of  bladder,  773 
Traumatism  as  cause  of  urethritis,  20 
Treatment,  general  principles  of,  483 
Treponema  pallidum,  20,  22,  29,  38,  45, 

46 
Trigone,  simple  edema  of,  759 
Trigonitis,  chronic,  767 
Tubal  pregnancy,  diagnosis  of,  587 
Tuberculosis  of  bladder,  808 
inmiunization  in,  522 

compared  with  gonorrhea,  523 
of  kidney,  881 

bacteriology  of,  891 
definition  of,  881 
diagnosis  of,  891 
differentiation  of,  891 
etiology  of,  881 
*  fimctional  renal  tests  in,  890 

occurrence  of,  881 
radiography  in,  890 
symptoms  of,  objective,  886 

subjective,  881 
treatment  of,  892 
ureteral  catheterization  in,  888 
urinalysis  in,  889 
Tuberculous  cervicitis,  552 
cystitis,  767 

cystoscopic  pictures  of,  769 
definition  of,  767 
differential  diagnosis  of,  770 
focal  symptoms  of,  767 
pathology  of,  768 
urinalysis  of,  767 
epididymitis,  155,  157 
prostatitis,  957 
spermatocystitis,  diagnosis  of,  131 

treatment  of,  132 
urethritis,  urethroscopy  of,  662 
Tubular  cystoscope^  704 
Tumors,  ovarian,  dia^osis  of,  586 

of  tubes,  solid,  diagnosis  of,  587 
Turbidity  tests  of  urine,  170 
in  cystitis,  170 
Two-journey  plan,  368 
Typhoid  ulcers  of  bladder,  774 


Ulceration  of  bladder,  773 

cancerous,  775 

definition  of,  773 

simple,  807 

solitary,  of  Fenwick,  774 

traumatic,  773 

typhoid,  774 
Ulcers  of  posterior  urethra,  655 
Unilateral  kidney,  939 
Universal  colorimeter,  856 
cystoscope,  704 
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Urates  in  urinaiy  sediment,  467,  468 
Urea,  amount  of,  in  blood,  863 
Ureter,  abnormalities  of,  813 

anatomical,  813 
ascending  infection  of,  180 
calculi  of,  836 

chemical  composition  of,  837 

cystoscopy  of,  838 

diagnosis  of,  837 

impacted,  836 

migratory,  836 

sequels  of,  837 

treatment  of,  839 

lueteral  catheterization  in,  839 
dilatation  of,  835.    See  Obstruction 

of. 
fistula  of,  840.    See  Ureter,  wounds 

of. 
multiple,  939 
normal,  812 

anatomy  of,  812 

physiology  of,  813 
obstruction  of,  SS5 

causes  of,  835 

clinical  features  of,  835 

inflammatory,  836 

lithic,  836 

mechanical,  835 

treatment  of,  836 
orifices  of,  761 
stricture  of,  834 

diagnosis  of,  835 

etiology  of,  834 

pathology  of,  834 

sequels  of,  8^i4 

treatment  of,  835 
wounds  of,  840 

cystoscopy  in,  840 

diagnosis  of,  840 

occurrence  of,  840 

treatment  of,  840 

ureteral  catheterization  in,  840 
Ureteral  catheterization,  821 

aids  to,  828 

armamentarium  for,  821 

axial  vision  cystoscopy  in,    832 

bleeding  in  course  of,  827 

Braasch's  cystoscope  in,  833 

in  calculi  of  ureter,  839 

choice  of  catheters  for,  821 
of  instruments  in,  833 

conditions    diagnosticated    by, 
826 

cystoscopy  in,  828 

(langers  and  accidents  of,  827 

Eisner's  cystoscope  in,  833 

general  considerations,  821 

in  hydronephrosis,  898 

Kelly's  apparatus  in,  832 

laterovision  cystoscopy  in,  832 

leakage  in,  828 

obstructions  in,  827 

specimens  secured  by,  825 

technic  of,  828 

traumatism  due  to,  827 

in  tuberculosis  of  kidney,  888 


Ureteral  catheterization,  urine  of,  825 

withdrawal  of  catheters  in,  825 
in  wounds  of  ureter,  840 
aj-ray  catheters  for,  823 
meatus,  patholo^'cal,  818 
diagnosis  of,  819 
Ureteritis,  177 

acute,  diagnosis  of,  183 
ascending,  180 
Bacillus  coli  as  cause  of,  177 
chronic,  329 

diagnosis  of,  183 
defim'tion  of,  177 
diagnosis  of,  183 
descending,  182 
etiology  of,  178 
gonococcal  acute,  treatment  of,  188 

chronic,  treatment  of,  188 
gonococcus  as  cause  of,  178 
occurrence  of,  177 
pathology  of,  179 
primary,  179 
secondary,  179 
symptoms  of,  180 
termination  of,  182 
varieties  of,  178 
Ureteropyelitis,  178 

Ureteropyelonephritis,  electrotherapy  of, 
188 
hydrotherapy  of,  188 
local  measures  against,  189 
medication  in,  189 
phototherapy  of,  188 
jjrophylaxis  of,  188 
serotherapy  of,  189 
surgery  of,  189 
treatment  of,  curative,  188 
Ureters,  812 

supernumerary,  815 
Urethra,  anatomy  of,  17 
gross,  17 
minute,  17 
anterior,  269 

false  passage  in,  658 

urethroscopic,   diag- 
nosis of,  658 
treatment  of,  658 
m-ethroscopic  lesion  of,  657 
bacteriology  of,  469 
bulb  of,  anatomy  of,  435 
calculi  of,  urethroscopy  of,  675 
caliber  of,  342 

carcinoma  of,  urethroscopy  of,  672 
chancre  of,  28,  304 
chancroid  of,  20,  30,  304 
discharge  from,  444 

bacteriology  of,  446-450 
examination-technic  of,  444 
varieties  of,  444 

balanoposthitic,  445 
false  passage  in,  409 

complications  of,  412 
definition  of,  409 
diagnosis  of,  411 
etiology  of,  410 
pathology  of,  410 
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Urethra,  false  passage  in,  symptoms  of, 

410 
treatment  of,  412 

cystoscopic,  656,  658 
varieties  of,  409 
female,  calculi  of,  urethroscopy  of, 
680 
carcinoma  of,  urethroscopy  of, 

679 
gonococcal  lesions  of,  678 
method    of    obtaining    smears 

from,  481 
neoplasms  of,  urethroscopy  of, 

679 
nongonococcal  lesions  of,  678 
papilloma  of,  urethroscopy  of, 

679 
polypi  of,  urethroscopy  of,  679 
sarcoma,  urethroscopy  of,  680 
segments  of,  677 
varices  of,  urethroscopy  of,  679 
filiform,  urethroscopy  of,  667 
flora  of,  4()9 
follicular  cysts  of,  urethroscopy  of, 

667 
hemorrhage  from,  407 
diagnosis  of,  408 
etiology  of,  407 
significance  of,  407 
symptoms  of,  408 
treatment  of,  409 
internal  examination  of,  346 
irrigation  of,  drajKirv  of  (latient  in, 
65 
Wolbarst  basin  in,  66 
membranouH,   urcthroscopic  lesions 
of,  ()57 
urethroscopy  of,  641 
normal  flora  of,  21 

sogmcnts  of,  ()40 
papillomata  of,  urethroscopy  of,  (MiO 
penile,  urethroscopy  of,  i\A\ 
IKwterior,  269 

bulloiLS  cdomii  of,  ()52 
exfoliations  of,  ().55 
^nulatioiis  in,  654 
mfocted  glands  of,  ()52 

treatment  of,  65^^ 
poly|)<)i(l  nuisses  in,  655 
soft  infiltrations  in,  651 

tn^atnient  of,  651 
thick  (lis<>harKO  fnmi,  65.3 
ulct^rs  of,  ()55 
urethroscopy  of,  iVVt 
prostatic,    disease    of,    cystoscojMC 
tn»atment  of,  ()5<) 
un»throscopy  of,  (>4() 
rtvection  of,  407 

sarcoma  of,  un'throscopy  of,  (>74 
stricture  of,  \V,iA 
ac(|uin>d,  3;iK 
chronology  of,  .'i41 
close,  347' 

complications  an<l  secjuela?     of, 
418 
diagnosis  of,  420 


Urethra,  stricture  of,  complications  and 

sequebe    of.    differ- 
ent iat  ion  of,  420 
etiology  of,  419 
|)atholog>'  of.  420 
8ymptonu9  of.  420 
treatment  of,  421 
congenital,  338 
cystitis  following  treatment  of. 

416 
deflnition  of,  3^)4 
diagnotiis  of,  35^i 
differential.  Hoft 
with  rectal  t<»uch.  H4S 
with  urethn»meter,  ',^5f^ 
with  urethroK(H>|)e,  34S 
dilatation  of.  continuouA.  3Sli 
due  to  external  pre^vurp,  341. 

350 
edematous,  341.  :i49 
elect  rolj'sis  of,  :iS4 

aftertrcatment  of.  3S7 
cases  suit^'d  for.  3S5 
d'Arsonval,  :iS7 
galvanic,  '^ 
instruments  for,  3.S6 
technic  of,  :W« 
epididymitis    following     treat- 
ment of,  416 
etiolog>'  of,  \VW 
in  female,  5W 

symptoms  of,  599 
treatment  of,  599 
gonococcal.  difTen'ntiation  from 
inflamiiuitor>'.  35ri 
from  iH»riun»thnil.  357 
from  s)):isniodic.  X>7 
from  tniuiHiit  ic.  357 
inflaiiiriiatorv.  340,  349 
organic,  3:^".  343 

symptoms  »)f,  343 
pathoIog>'  of,  'X^ 
prevention  of,  35S 
pntstatitis  following  treatment 

of,  416 
relajieu*  of,  352 
resection  for.  407 
rt^tention    of    urine     following 

treatment  of,  421 
significance  of.  35.S 
s{)asm(Hiic,  341,  349 
tenni nation  of.  351 
tight,  347 

dictation  of,  379 

with  filif<)rnw.  :isi) 
with  irrigating  siitinds. 

379 
with     nonirrigating 

H4HU1<L*t.  Wl 

with  soft  instninifniji. 

:«2 

traumatic,  341.  350 
treatment  of,  'MH 

accidents  of,  407 

immediate,  •it)2 

methods  (»f,  'M\2 
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Urethra,    stricture    of,    treatment    of, 

operative,  388 
with  cystoscope,  656 
urethritis   following  treatment 

of,  416 
urethrotomy,  external  for,  395 

internal  for,  388 
use  of  metal  dilators  in,  377 
of  soft  dilators  in,  377 
syphilis  of,  304 

varicosities  of,  urethroscopy  of,  671 
Urethral  caruncle,  268 
electrodes,  502 
folliculitis,  chronic,  312 
glands,  chronic  inflammation  of,  267 
polypi,  269 

urethroscopy  of,  670 
Urethritis,  acute,  17 

antiblennorrhagics  in,  503 
ardor  urinse  in,  40 
bacteriology  of,  21 
complications  and  sequclse  of, 
82 
circulatory,  223 
cutaneous,  201 

diagnosis  of,  201 
occurrence  of,  201 
treatment  of,  201 
digestive,  208 
locomotory,  247 
nervous,  238 
ocular,  240 
respiratory,  237 
sexual,  116 
urinary,  163 

etiology  of,  163 
prophylaxis  of,  163 
significance  of,  162 
definition  of,  17 
diagnosis  of,  42 
duration  of,  42 
estabUshment  of,  35 
etiology  of,  19 
extension  of,  18 

general  clinical  features  of,  34 
incubation  of,  35 
invasion  of,  35 
location  of,  18 
pathology  of,  27 
point  of  onset  of,  33 
relapses  in,  42 
stages  of,  35 
streptobacillary,  24 
symptoms  of,  33 
local,  34 
objective,  34 
subjective,  34 
systemic,  34 
termination  of,  35 
treatment  of,  medicinal,  503 
urinary  disturbances  in,  57        .| 
varieties  of,  18,  19 
anterior,  complications  of,  511 

extragenital,  511  | 

urogenital,  511 
catarrhal  acute,  bacteriology  of,  22 » 


Urethritis,  catarrhal  acute,  diagnosis  of, 

43 
etiology  of,  20 
pathology  of,  28 
symptoms  of,  36 
urethroscopic  diagnosis  of, 
661 
treatment  of,  661 
catheterization  in,  506 
chancroidal  acute,  diagnosis  of,  45 
etiolo^  of,  i^ 
pathology  of,  30 
chronic,  304 

treatnient  of,  304 
urethroscopy  of,  664 
chancrous,  chronic,  304 
in  childhood,  426 
chronic,  263 

af tertreatment  of,  286 
anterior,  269 

discharge  of,  270 
symptoms  of,  269 
antiblenorrhagics  in,  504 
antiseptics  in,  504 
astringents  in,  504 
bacterial,  264 
compUcations  of,  307 
definition  of,  307 
general  clinical  features  of, 
307 
considerations  of,  307 
sequeke  of ,  307 
varieties  of,  308 
definition  of,  263 
diagnosis  of,  331 
dilatation  in,  287 
electrotherapy  of,  278-281 
etiology  of,  330,  645 
hydrotherapy  of,  276 
instillation  in,  282 
irrigation  in,  282,  286 
mechanotherapy  of,  274 
medication  in,  281 
nongonococcal,  264 
occurrence  of,  329 
phototherapy  of,  277 
posterior,  oiagnosis  of,  273 
discharge  of,  272 
symptoms  of,  272 
treatment  of,  273 
abortive,  273 
curative,  274 
expectant,  274 
preventive,  273 
serotherapy  of,  282 
surgery  of,  283 
symptoms  of,  330 
traumatic,  263 
treatment  of,  274,  331 

medicinal,  504 
urethroscopy  in  diagnosis  of,  285 
complications  of,  treatment  of,  510 
cure  in,  tests  of,  286 
diagnosis  of,  laboratory,  445 
diathetic,  302 
acute,  302 
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UrethritiiB,  diathetic  anterior,  302 
chronic,  302 
posterior,  302 
treatment  of,  302 
in  epididymitis,  treatment  of,  160 
eruptive  acute,  pathology  of,  28 
following  treatment  of  stricture,  416 
diagnosis  of,  417 
etiology  of,  416 
treatment  of,  418 
in  female,  529 

gonococcal,  531 

aftertreatment  of,  535 
chronic,  534 
cure  of,  535 
diagnosis  of,  532 
medication  in,  534 
surgery  of,  534 
symptoms  of,  531 
treatment  of,  533 
nongonococcal,  529 
gonococcal  acute,  21 

aftertreatment  of,  70 
anterior,  complications  of, 
82 
sjrmptoms  of,  39 
treatment    of,    con- 
servative, 53 
varieties  of,  82 
bacteriology  of,  24 
clinical  varieties,  38 
complications    of,    sero- 
therapy of,  520 
cure  of,  tests  of,  73 
diagnosis  of,  46 
etiology  of,  21 
glandular  complications  of, 

106 
management  of,  47,  55 
pathology  of,  31 
posterior,  74 

complications  of,    75, 

115,  201 
etiology  of,  74 
retention  of  urine  in, 

78 
significance  of,  74 
stages  of,  76 
symptoms,  74 
termination  of,  75 
treatment  of,  75-81 
prophylaxis  of,  47 
terminal  stage  of,  69 

treatment  of,  69 
treatment  of,  47 
abortive,  47-52 

Ballenger's  meth- 
od, 49 
by    instillation 
and  retention 
method,  49 
by  irrigation,  48 
by  Janet's  meth- 
od, 49 
conservative,  53-55 
curative,  52-56 


Urethritis,  gonococcal  acute,  treatment 

of,     irrigation,    64^ 
70,  79 
local,  60 
systemic,  59 
with  injections,  61 
chronic,  264 

anterior,  264,  269 
discharge  of,  270 
symptoms  of,  269 
compucationa    of,    aero- 
therapy  of,  520 
etiology  of,  2^ 
granulomata  in,  268 
occurrence  of,  264 
papillomata  in,  268 
pathology  of,  33,  265 
posterior,  264,  268,  288 
cure  of,  301 
diagnosis  of,  291 
electrotherapy  of,  290, 

293 
hydrotherapy  of,  292 
instrumentation  in,29l 
mechanotherapy    of, 

229 
medication  in,  294 
symptoms  of,  288 
treatment  of,  289,  291 
progressive,  266 
significance  of,  264 
stationary,  266 
symptoms  of,  269 
compucations    of,    serotherapy 

of,  520 
in  female,  598 

uncomplicated,  serotherapy  of, 
519 
herpetic  acute,  pathology  of,  30 
83rmptoms  of,  38 
urethroscopy  of,  661 
injections  in,  508 
instillation  in,  507 
irrigation  in,  507 
masked  discharge  of,  449 
neoplastic,  urethroscopy  of,  677 
nonbacterial  nongonococcal    acute, 

symptoms  of,  36 
nongonococcal  acute,  bacterial,  22 
bacteriology  of,  21 
complications  of,  260 
classification  of,  280 
cure  of,  262 
significance  of,  260 
treatment  of,  261 
diagnosis  of,  43 
etiology  of,  19 
nonbacterial,  21 
pathology  of,  27 
symptoms  of,  36 
chrome,  301 

treatment  of,  301 
treatment  of,  81 
urethrosoopic  lesions  of,  659 
diverticula  of,  659 
significance  ^,  659 
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Urethritis,  nongonococcal  acute,  urethro- 
scopic  lesions  of,  valves  of,  659 
in  ola  age,  427 

posterior,  differentiation  from  cys- 
titis, 172 
pyogenic,  28,  303 
acutie,  303 

diagnosis  of,  44 
symptonLs  of,  37 
anterior,  303 
chronic,  303 
cocci  as  cause  of,  177 
posterior,  303 
treatment  of,  303 
retrojection  in,  507 
suppurative,  urethroscopy  of,  661 
syphilitic  acute,  bacteriology  of,  22 
diagnosis  of,  45 
etiology  of,  20 
pathology  of,  28 
chronic,  304 

treatment  of,  304 
urethrosco[)y  of,  665 
traumatic  acute,  diagnosis  of,  46 
etiology  of,  20 
chronic,  305 

of  caustic  origin,  306 
treatment  of,  305 
tuberculous,  urethroscopy  of,  662 
use  of  sounds  in,  508 
Urethrocystitis.     See  also  C'ystitis. 
electrotherapy  of,  174 
gonococcal  acute,  16.'^ 

definition  of,  165 
diagnosis  of,  165 
pathology  of,  164 
symptoms  of,  164 
tenni  nation  of,  164 
treatment  of,  166,  173 
varieties  of,  164 
chronic,  327 

diagnosis  of,  328 
symptoms  of,  327 
treatment  of,  173,  328 
local  management  of,  174 
medication  in,  174 
operations  for,  175 
phototherapy  of,  174 
serotherapy  of,  174 
surgery  of,  175 
Urethrocystoscope  in  ureteral  catheteri- 
^  zation,  832 
Urethrometer  in  diagnosis  of  stricture, 

356 
Urethroscope,  care  of,  627 

in  diagnosis  of  stricture,  348 
field  of,  638 

introduction  of,  630-634 
curved  tip,  634 
straight  tip,  631 
lateral  fenestrum  type,  642 
meatal,  616 

optical  principles  of,  617 
sterilization  of,  627 
terminal  fenestrum  type,  639 
types  of,  617 


Urethroscope  with  extrinsic  illumination, 
617 
with  water  dilatation,  622 
Urethroscopic  internal  urethrotomy,  393 
Urethroscopjr,  616 

anesthetics  for,  627 
basis  of  success  in,  624 
of  calculi  of  urethra,  676 

in  female,  680 
of  carcinoma  of  urethra,  672 

in  female,  679 
of  catarrhal  urethritis,  661 
of  chancroidal  urethritis,  664 
complete.  647 
contraindications  of,  626 
in  diagnosis  of  urethritis,  285 
of  female,  676 

instruments  for,  676 
technic  of,  677 
of  filiform  urethra,  667 
of  folhcular  cysts  of  urethra,  667 
gonococcal  lesions  of,  643 

attachment  of,  643 

color  of,  643 

elasticity  of,  644 

folds  of,  644 

glands  of,  644 

gloss  of,  644 

thickness  of,  643 

vascularity  of,  643 
of  herpetic  urethritis,  661 
indications  for,  625 
in  male,  616 

of  membranous  urethra,  641 
of  neoplastic  urethritis,  667 

in  female,  679 
of  normal  urethra,  634 

clinical  features  of,  637 
of  papilloma  of  urethra,  669 

in  female,  679 
pathological  features  of,  643 
of  penile  urethra,  641 
of  polypi  of  urethra,  670 

in  female,  679 
of  posterior  urethra,  647 
preparation  for,  62^ 
of  equipment,  629 
of  patient,  629 
of  room,  629 
of  prostatic  urethra,  640 
record  chart  for,  635 
of  sarcoma  of  urethra,  674 

in  female,  680 
styptics  for,  627 
of  suppurative  urethritis,  661 
of  83rpnilitic  urethritis,  665 
technic  of,  628 
therapeutic,  680 

of  gonococcal  lesions,  680 

management  of,  680 
methods  of,  681 
of  nongonococcal  lesions,  681 
of  tuberculous  urethritis,  662 
of  utricular  cyst  of  prostate,  666 
of  varicosities  of  urethra,  671 

in  female,  679 
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Urethroscopy  of  vesical  neck,  640 
Urethrotomv  in  cystitis,  176 
external,  395 

aftertreatment  of,  39&-401 

cases  suited  for,  395 

instruments  for,  396 

preparation  of  patient  for,  396 

Sinclair  t3npe,  403 

varieties  of,  396 

Wheelhouse  t3rpe'  401 

with  cystotomy,  402 

with  guide,  396 

with  metal  staff,  396-399 

with  whalebone  guide,  399 

without  a  guide,  401 
internal,  388,  390 

aftertreatment  of,  394 

anterior,  391 

cases  suited  for,  390 

incision  in,  394 

instruments  for,  390,  394 

Maisonneuve's,  393 

Otis's,  391 

Oudin's  current  in,  394 

posterior,  393 

preparation  of  patient  for,  390 

urethroscopic,  393 

varieties  of,  391 
Uric  acid,  467 

amount  of,  in  blood,  864 
Urinalysis,  457 

in  cystoscopy,  690 
definition  of,  457 
in  hydronephrosis,  898 
in  renal  tumors,  907 
in  tuberculosis  of  kidney,  889 
in  tuberculous  cystitis,  767 
Urinary  antiseptics  in  treatment  of  acute 
urethritis,  60 
crystals,  466 

ammonium  urate,  467 

calcium  oxalate,  467 

triple  phosphat<is,  468 

uric  acid,  467 
disturbances  in  acute  urethritis,  57 
infection,  412 

definition  of,  412 

diagnosis  of,  414 

etiology  of,  412 

pathology  of,  413 

symptoms  of,  413 

synonyms  of,  412 

treatment  of,  415 
sediment,  amorphous,  466 

bacterial,  4iS9 

blood  cells  in,  459 

brick  dust,  467 

calcium  oxalate,  467 

casts  in,  463 

crystalline,  466 

epitheUa  in,  461 

parasitic,  469 

phosphates,  468 
amorphous,  468 
crystalline,  468 

pus  cells  in,  460 


Urinary  sediment,  urates,  467,  468 
uric  acid,  467 
varieties  of,  467 
Urine,  Bacillus  coli  communis  in,  471 
tuberculosis  in,  472 
characters  of,  chemical,  458 
elements  of,  458 
microscopic,  459 
physical,  458 
cryoscopy  of,  846 
extravasation  of,  421 
diagnosis  of,  425 
etiology  of,  421 
membranous,  424 
pathology  of,  422 
penile,  424 
prophylaxis  of,  425 
prostatic,  424 
symptoms  of,  424 
synonyms  of,  421 
treatment  of,  425 
gonocoocus  in,  470 

demonstration  of,  474 
neutralization  of  acid,  57 

in  treatment  of  urethritis,  57 
parasites  of,  470 

nonpathogenic,  470 
pathogenic,  471 
pyogenic  organisms  in,  471 
retention  of,  acute,  197 

aftertreatment  of,  200 
cure  in,  evidence  of,  200 
definition  of,  197 
diagnosis  of,  198 
in  epididymitis,  160 
etiology  of,  197 
gonococcal,  198 
hydrotherapy  in,  198 
medication  in,  199 
phototherapy  of,  199 
prophylaxis  of,  198 
in  prostatitis,  125 
symptoms  of,  197 
treatment  of,  198 
curative,  198 
local,  199 
operative,  199 
varieties  of,  197 
chronic,  331 
cure  of,  332 
definition  of,  331 
diagnosis  of,  331 
etiology  of,  331 
occurrence  of,  331 
symptoms  of,  331 
treatment  of,  331 
following   treatment   of   stric- 
ture, 421 
in  posterior  urethritis,  78 
in  spermatocystitis,  136 
staphylococcus  in,  471 
streptococcus  in,  471 
turbidity  tests  of,  170 
of  ureteral  catheterization,  825 
Urogenital  system,  female,  anatomy  of, 
524 
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Urogenital  system,  female,  anatomy  of, 

gross,  524 
minute.  o25 
infections  of,  525 
Uterine   appendages,    gonococcal   infec- 
tion of,  577 
acute,  580 
chronic,  582,  500 
cure  of,  590 
curettage  in,  592 
definition  of,  577 
diagnosis  of,  584 

differential,  585 
etiologj'  of,  577 
hydrothenipy  of,  588 
medication  in,  588 
oophorectomy  in,  594 
pathology  of,  578- 
relapsing,  583 
salpingectomy  in,  592 
surgery  of,  589,  591 
conservative,  595 
nidical,  596 
symptoms  of,  580 
synonyms  of,  577 
treatment  of,  588 
type  of,  577 
uterine  surgery  in,  595 
varieties  of,  577 
Uterus,  abscess  of,  gonococcic,  010 

conservative  surgery    (»f,    in    gono- 
coccal infection.  51)5 
Utricular  cysts  of  prostate,  urethroscopy 
of,  ()66 


Vesicle,  semimil,  abscess  of,  130 
anatomy  of,  441 
examination-technic  of,  442 
pathology  of,  442 
Vesiculitis,  seminal,   126.    See  Sperma- 

tocystitis. 
Vesiculotomy,  138-146 
Vulva,  pruritus  of,  gonococcal,  603 

treatment  of,  603 
Vulvitis,  gonococcal,  535 
acute,  5.36 

aftertreatment  of,  538 
chronic,  536 
cure  of,  538 
diagnosis  of,  5^36 
hycfrotherapy  of,  537 
medicjition  in,  5ii7 
surgery  of,  oSH 
syaipioms  of,  535 
treatment  of,  536 
\'ulvo vaginal  glands,  gonococcal  inflam- 
mation of,  603 
acute,  f)05 

aftertreatment  of,  610 
chronic,  606 
cure  of,  610 
cystic,  1)06 
diagnosis  of,  606 
diflferentiation  of,  607 
medication  in,  609 
[)athology  of,  604 
surgery  of,  609 
symptoms  of,  604 
treatment  of,  608 
obtaining  specimens  from,  481 


Vaccine,  gonococcal.  513 

Vagina,  mode    of    obtaining    s[H*cimens 

from,  481 
Vaginalitis.     Sve  Hydrocele. 
Vaginitis,  gonococcal,  53S 

aftertreatment  of,  54() 
cure  of,  546 
diagnosis  of,  540 

dilTerential,  541 
hydrotherapy  of,  543 
medication  in,  545 
pathology  of.  538 
significance  of,  538 
surgery  of.  'AiS 
symptoms  of,  539 
treatment  of,  'A2 
abortive,  543 
curative,  543 
varieties  of,  538 
Van  C^^ott's  coml)incd  bactorin,  514 
Varicose  painless  hemorrhage  from  kid- 
ney, 93 1 
Varicosities  of  urethra,  urethroscopy  of, 

()71 
in  female;,  679 
Varix,  renal.     See  Kidney,  varix  of. 
Vascular  lesions,  gonococcal,  224-225 
Vasostomy,  138 
Venereal  warts,  202 


W 


Warts,  neo[)lastic,  205 

differentiation    from    venereal 
warts,  205 
venereal,  202 

in  rectal  gonorrhea,  211 
Wassermann  blood  test  in  diagnosis  of 

urethritis,  43-46 
Waxy  casts  in  urine,  465 
Wheelhouse,    external   urethrotomy    of, 

401 
Wolbarsfs  five-glass  test,  271,  452 

Pedersen's  modifica- 
tion of,  453 
Wounds  of  ureter,  840 

cj'stoscopy  of,  840 

diagnosis  of,  840 

treatment  of,  840 

ureteral  catheterization  in,  840 


Young's  method  of  obtaining  prostatic 
secretion,  317 
multiple  glass  test,  456 
ointment  sound,  295 
prostatic  punch,  963 
summary  on  prostatic  secretion,  317 
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